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^ 2 ^. tjjLII jj^\c jj-bu oljjb ^Lam jl LcjJj jjlII 4 IjaLulo IjLaLfc )jj-bj ^JLc >ig-au 

^jJjuJIj iujUl 5jljj CjJLuj IjxoJI Ijjfe jx LiiLbjIj 4 4.0.11^11 ^glxll JjLgJI 4a£ljx ^jJslLujj 

^Jl iiLb^jL 4j-alxll 4ibiLaJJ Jl^CiulaII £-txj-a ^ ^ Lx La II Jjjjls jx LfraJktlo jjj-bj ^i\ 

jjLLa CuxlJj (jr olxJI jA^aLlI CjIjjI Jj-SjlJI ^urul ij.yLa\ll ^-olxJI Ci^jJI L ^Jx o^LbJl ljjjJj 

,4.laLx 1I jpULaiJ 

jjjlLuij SjXtLxoa SIjI ‘<^1111 ^jLjJI ((CjLlloLjJI oLLixbj » olli^JI I2& 

. ^sLai^lxu^lj o^ill t^olxJI j.i < Laill bjbjl Lgj 


j^^bU « GLu^bjil LjULulLaj )> ljGSIII ^ (3-f-^ b ^jui> 

4-loliLo J| ^-ujlLq Pjj^. t JLcLL4jl - ^LUIj 4-xu - If4uli4iil 4 j^j v-aiCM ^ 

SjjljJI CibJbuU^ilj 4L^J £k 4 ~qj 4i4^LuJJ jxLuJI C>L^.j4~g £c-u^j is J_Lo L$_la J4J <4_bj|ybj 

j-aj) (jl^lc. Ci^o cjJLbil L^_auj Jj (jjQ l-& J^JI (jjjjj J 4 _^_ujlLoj t4jj vl^^lj 4-u jjlII 4JlUL L^j 

ixaWI 6jlil (jJsjL. ^Cjjj 4<jjjjjJI ^-s.1 4 »lujLuj^!I SjiflJL) 6J-2k.j J ^jjjjJ Ixuj . 

t4 vl^Jtll (_£j 4.^!I jljlL 4_bjjj ^jJI 4_b_au^!l (jA 4Xj-a^-a <jjjjjJI ^yuJzhj 4 0lAju^JI (Jl_ Jg- ojl11 

( jAju 4^JLxL Lb4JI 4 ^An^l) j4> J*i4 (j-Q 4 j Jj- 2-II 4t_j'J_bll 4_flJl4il CjIj J-O-ll c-u-uLiJ ^IlJ)^ 

(jAju <_ I Lo^ 4^^ju2>jII j-q J-olijjj J-ojlII Jx ^jJ 4juLoJI p 11^4.^11 

.L^ji^JljUi 4. v Q j 4_bji^J,l 4 jjjJL 4_b_ujil LLu^flJI 

C)Lu^JJ 44X^111 JaX 0 \ 11 Cjb^JuOJLQ (J-Q_aU^ 44 _JJLjIxJI (J^_UjJ I ^J-O 1 J_U 4_llLol J (J^ (3 ^ 

JjLlIj 4ic^lLo (JjlxtLQ (J-Q_aiJJ 4 (( ( jJjLqJ)) jIaj (J^ ^ g'l mj 4 ((jl Cx^J 1 g.J b. 

<3 <wxlL-b-ll L^-ai jj cjI^jL^-LI^ ajlaLq-11 

(JjLujlq Jxulu 4 _oLc 4 6J^.J-lLi 6JijljJI oLojJjuJIj jXjxlidl JjLjIj 46J^j1I ^jXl41aj 6j ^g.Vn ^ 

6dA (J c-JLbJI L^-ojjJ ^jJI CjIjL^IIj jajxLfiil JlC. ic^jjuo 

.6X^jJI jxlju C>L^j^-q J^jJL4L! 4-qj^L 1I Ciljl^ll (J-4 ju qxlxSlj 4^-o!^Ijj jLlL^Lj ejlHill ^ 4.1 ^ 

.^ojljjJI Jju^>q1I J^L4 oJLbJI L^-ojjJ ^jJI CjIjL^IIj (jbju (Jaxuj 44-qLc. o 1 j l Tv 4L ^l^JI ^g.Tv i ^ 

♦ SjkJxII b jd>J cb^VjV 4J 11 (3 ^ 

JuuJI *\j+* c5-^: *ljj 4l)lj 
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ISLuISLmJI 

l^A1 ^ 1 A^x*-<«^ \ j lA i Aj ^ 1^3 I ^ 1 1 ^ 1 aS^^^ A«fc4< Aj ^yJD ^ A 1 ^3*A ^ ^ ^A ^ ^j.^jaA b I^Aj l^A»A1 

jl ^3 aA1 aAa£ j( ^ jlJbUA j j^AJI J^p~ jp/^1 obj-* ^ i£ j-A> yAAL& <1^ a^UJI 

l^A»d 1 ^ ^ ^ l ^A 1 Aj A 1^31 ^ b«^-^ 1 ^3"^ ^ ^—■* A>o ^ A 1 j^xJ 1 l^j A^2 j2j ^ . lA A ^*P 

b lA A c I^Ap ajiA^xA1 1 b»*A i ^ Ao^-^ 1 o jjz a$jj>- A A 1 A)1 ^ Aa^-^f 1 cJ a A«»A1 

.I^Ap ^jAI jbA cu>J ajoAA ^Ap-^h AjAj aS^A A«A31 yJlijA\ a-^Ija ^y& ISCjISCuJI ^ ApA^I AL^Al 

^ Aj& f^\, l^Ajl^A»A 1 ^ wtJ2j ^ 

Statics ^uliuffl 

^^531 ^ippj c (^jizJ! olpjAl ap j-p-^ j^A ^Lp~^h jjSC^ ^3 cu>xo (^Lp-Vl jjly> j^Ap) 

ji3l gAj& jbA* cAoo jjly> AA- ^3 aA :^pA3 JUb j cdSyj* l^3U ^pA a3U- j^Ju V ( yA 
oi^3i 1 aa ^3 aA^AI ^bo^h oAlAA a>ao ApjJi31 j^paAl ^3 (ISCjIl-^I) ^Ap^l AA31 aAjAI Cj\x> aJj 

*>~<*.3^31 !aj& ^3 l—>IA^A 1^ aa3I^31S^^ 

Dynamics Y ISLloLuAI 

fr ujmSljJ^ C 1 yo\j AjaLA^ aS^^" ^»ol^3 2^J 1^ ^S*|%Ap^ 

jj^ biLpj a5^>JI lJl^j) a^aa^JI a^>-j31 a5^>J1 ^3j\^^- ^3 cu>^j Kincrnotics I^jUa^JI 

a>3^ iaS^^A o^pA 1 a ^ cJ 1 ^3 l.<*.>wj Kinetics ^(^3 A^»fa«xA 1 ^^A3 ^j^pAl 

apU^AIj BjUAIj JAJi c>VUx^ ^3 AA 24 JI \SCj\i^^h ^3 ISCplbAl cAj 

.Aa^AA! ^^bbfctA^ a>sAa' s ^1 apAp^ 


:dll£> ^ 


.(Ajljj*l jl aaS^>- cu>o ajlp o^Uol JUj^[(^1 ) i^UJl aLaJ! 

y?^ a 3^2^1^^A 1 o A»w u ^t31 1 a^* yyS' 2 ap 1 ^ -fa u ^t31 Riq id Body 

.(^y>-jL>* j^Jp jjA' AJoli <J^pb ^\ i y*j AiL^Al jj^ CA^>o ‘1 


|%J t AJaA> y AS*^la ^y SAP 4Av25»fca ibxj|j C <J^^Ai ®J^l JwA>cj j l^iLS C*)\Jo-jj 1^91p-j opi! ^jg^ oA>-jJl oAft Jb ^jA cJ ^ 

. I^Ap oUd^J C 4 J 2 A y AS^bJI A j lwdl ^jAll 4Ppb« yA CA?XJ 4 j^U 4 J 2 A (jljjl A-Iji 
45*p AaljjJ! oAa JjIAj cl^J iwwAI ^pU yeyc]\ jji 45* j>- ^Jupy ^ysipxj yjl (15 wUa5nJI) oAp-jJ! oAa y ^jA *A Y 
c^Aj*sJ! jylij cAJA ao iUxjo 4^1 jJlj 4A3VI 45*pdl yip oIAJAj A^Alpj 45* j> Jl oLw^aj c 45*pJl oAgJ A>-U<a<J! piAaJlj c^Lm>-VI 

.ypj j»l*JI 


pb - ALAsLpI ALLjAAS 


Y 






LSLulSLtXI 


aIx^A 1^3 I^Ap \ ol^Ju ^A*k>-V^j AAaS^h ^ 2^J A>-^j) o^JduJl Ju^Jl CAS ^(.**>-^(1 l^Jl^wo 

^A*^-Vt &A& j-oj 4A$j^A1 *AA ^3 l^AxS" Jj jj jl j^aJLo oA^^>- Igj A>CA ji l^JLP jir j^JCo 

.(aAa>^A 1 A^iaSVl ^jjo Akj^Pj 3^3^ 1 A^Agl^A Aj>Ao l^Ax$" j^JCo ^>-AAl oAj^j Aj AA3\ ^jlIj^Al 

l^lSCi ^£j>-j)1 ^^Lp SjA 2)1 l$5 ^1 a^>U- ^ (Elasticity a>Jj-A 0 JuSwdJ SLUJI ISsJISwj 

ITASCA j^JcoA^>jU- olIjJj-a ^51 ^A*c>-Vl LT^ elasticity AjjA Ul tl^LSCij A*u aA^V( la^Uul j 

1 JIjj aip a^s^AA 1 A>- ^!!_ a 

I liiijtLuJI jX jfc 

Classical machanics KuKudl 

^-»<S" 1 a 5^>- l^S" c ^ A**^-*^ 1 ^^Lp ^jJ^j C5^ ^ ^ A»w Aj l^Au l^A*»A 1 ^ y ^3 ^ A31 A^j 

.(... AjA^A 1 aIsjAA^J^ AjA*J\ A*>AJL^3^ AuAiJ^h A^AA^Jl) AAA>Jl oAjJiAl ( j-a AjAA\ ^3 AUaS" A s\uZ^ 

Quantum mechanics jxSJI 

3jA)1 ^Lp dA5j c^jj jJld\ J)^3 0^1? ^xll AjAy^Al AjA^ laXll { jj& APj^j>t^ 

(^-^j>Jl — Aj>-j^Jl) A^>-lj^jl j^IaJ A*^?l>Jlj A*^^>Jl A^?UAl CA>vO A3j 4 0A>^sj>Aj 

^w<^J ^ l^C^jl^A»a oD a) 4 a) I 1 ^Lp ^ ^ ^j^u u JCl} \ Q£* Al^A^^a ^ l^Aul^A<«a ^T.^.y3.) 1 A^jj 4 

I^*j ^ l^Aul^As^j <*>,) (3^-3^ 4W ^^ L5^"^ ^tf»»W > Awol^C^^ 1 

4 0U-^^1 ^llAl ^ A^^ jJc^l ^AiAL^u ^S\jJ^ 3 ^Ala-^a^ j-^j) ^3 A^jal 

J^Ao 4 ^lajila J,^Ao CAocAj ^x)1 B^A5>x^J 1 A3Via3\ oU^S^ ^51^ SjLi^J ^*X>CLmj^ 


Fluid Mechanics 




ISLuISLlo 


( j<42^2>a]I !aj& ( j^»jAj ^ 4 ( lAL^I i^j^t)^ ^-^3 a>-1 

^3 ISwib^j a5^j>J1 ^ap a)U> ^3 ^51 l^-Jli*^^ ^51^ ^Jajj 4^1 ^a^ 3 ^5UyAM 

a5^j>J \ a]U> 

:Biomechanics ISLajISj^JI 

1 ^jA>tA IS" ^1 aS^>- ^3 A^\»*j 1 1 A^»l^^ (dXol^A-A^A A 1 1 

J^Uca (jjJl j 4 (... - aoaJI - a^c>-^^^cA1 - a^5>o^aa)I ) a5^>J 

^a 31 4^Uc«^l a5^j>- : dA)S aAalo\ ( j-«j 4 aS^>J1 aJU>- ^3 c-JlS" a^>J1 ^s* S^HJl 

^y2J& aA^P^ 4 A 1 j_ aA^s! 1 4—A l^J 1 ^3 ^jj l^tA 1 IjIo 4 ^3 0 A 3 ^3 A^4?j I Alo 4 ^ 

^aA!A^j oAja>- o'VW- ^SAolSwJl JAl>a) 1 j!^A>- 4 aa5^p-j ^AJAl 
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(^jjllJI ^yjlAJ 1 1 rt(<otI— i—Alta 11 l-jLHS 



:^lglll ougll 


General relativity theory 2 UU 112 bjIaJU( 

^ jlSCjl ^3 4*w**L*Vl jpbcj o^4 j> jiaJl 

.^jJL^dl <J^3 frlyb-flll *Lj^3j 4jjiiJ\ *L J^l ^3 4^P^3 aJlH3 OjJo-1 Cc> aJc^Oi jLopl 

4j^ j-a j^Ju OijM .Xj^uJ JS^ jU C^ySJ CJ^o- tAS^pJl Jj^>Co 4*^jJl 4jjii3 CJ^ali 

U-£*-a JjaUuJl ^ jlS" jl JoJ 1 Jo-j>» \1^ jlSl^Jlj jLajJ^ .^y\SCa j 3* 4j^ lili 

l ja^jja SXcJj <XxJ\ j^aLl) 4^L*o-^h 4*Pj-w ^J£3^Io C-*3pl ^ CI-Aao-J {jXJmS 


h i m i i 




^aLp* L*»>0 ij ^)1 frLoa L p 1 ^JbP t "' ^ ^ ^^3 (^1 ') 4^\»«.JI \ 

! v^O-sJl ’•sjlxj L*J ciAJlj 
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CJJLo CUo- ‘^5" 1jSOl 4$3>- <J*-y£ i j-o\ j3 ^3 ^laP jjj Galileo Galilei ^UajVl jJLJL>-j Kepler 

^*0l JjbXoJl 1 (^33 1 3^3^" <--^ 1^^3 1 3^?J I ^ I^OjloO £5^3 (^)l 

&X& i ^^33 ^ 4»4^Cij^ 1 ^yllaj 4^3 1 1 4 j^S3^ 

3 ^U instein \^p3 ^ 1 4 j J1 ^ovS* ^j Lt^J\ 4^® o4j\^> 

j j-ij Heyznberg Max plankdU% ^3 ±J ^J$\ ^53^ l$Cjl5Cw«j \^\1- \ ^ * 0 

.jj jJl*3l jji)l 4 j1Jj ^ Dirac Schrodinger 

SjJji)\ 4J cjjJ]\ ^\j3>^Luj\j J^ju c4jUA) Uujj j^£> Dr. Ahmed Zewail Jujj JU^-I jjxS'JlJl j5ol U5^ 
oWpb L-3^i3l 4^515 ^3 J^jj 3 ,: f^ ‘l/ 0 *?! 4wLPj 1^5 jJlj XS* ol^J j^>Jl aS^>- (^3^ 

. Juj ^LaI cjj« ^-¥^ xSL) jj^\ BbX^uJl 
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Measuring Units : ^L^ll ljIjL?*j 

4 33^° 4^sla3l ol^a^>ui3l ( ji2jo ^1^jib 4 jU 4j oLA$3l ^J\ Jo-1 ^Jj£j LaJJP 

c^jJl jlJduj jIjJLo 4jjli« j^LiJl 4j^x3 ... 4^-J-a3l ol> jj *2 3^*-°^ ^^^1 4 (Jj3^3 

Jjfc ^JU3l ^Uol ^JajcQ ^3 ^JoJL^wj! ^UiJlj 4^yli)l jljJlJl ^1. 3j^l jljJlJl ^1 j^-1 olI jjo JJ^P 4i/3uJ dUij 

International system of units (SI) .OlJo-ji] ^uiJl 


- CiLcusLjJI Girt > <ta*i 


t 






ISLulSLdl 


Jow^L ol^SOl oJj& ol Jo~j c-o Jo- jSj i<L~*j\~uj\ ol Jo-j (si) ol Jo-ji3 ^UiJl 1 Jja { y^ 2 i)^ j 

^UJIj (jOj^ SjjlJj jtjJio^JI j-fljJlj Jjiall (j-a JSO Jjjloca C->IJo-j JlP O-Woca j^L2Jl 

:4*jSh oL^S3U ^3 olJo-jJl l^SlSi^l ^jo-Vl olJo-j31 Ul ^LcJ^b 


Fundamental quantities 


(S/) ^LLaJ L^Lj 3 if JLa*jj ^LuuLaVl >L-4^I : Vjl 





4^*>LwU V 1 0 Jo- jJl 


*~<S3\ 


(m) 


f 

meter jLo 

length 


J jlaM 

(kg) 



kilogram ^1jo- ^L5" 

mass 


AhSOl 

(s) 


o 

second 4jU 

time 




OlJo-jJl Jj jojM 4^^ jJ& ^3jj3\ OlJo-j ^(Jod^l £ j \ j^a j*aj 

ED 


JULa^-la-a ^1 ^W>j 


Femtosecond 2Lu£ -> 

Jjlill J^> 4^4 cJ)j 4-uli)\ Jjjo ((\ 0-) 5jiiil JPj3j^o 0^JLp) 4<oli)l j-a *jj>- jLLa J^cLa (J-® *J^>* iioU 

^ ^ ^.c^jd 

Jc^o- Joj diJSj c^u>-^l jpI^jo-1 cj»c*io ( j*a j^o-1 ^ j*2>d\ ^31*31 ^ * ^Ip ^3 

Sjo-J jlod jlod j^Jco^j ^lp JJLo Jld J*jj£i3 LojjiJlS^ Jc£*-a ^3 ^UiJ\ jioo J^ji ^ O^ 2-0 

josi^L ^>1*31 4iL£j$^\ ^*3l*3M ck*j\j ^u^a51 j-aj Sjo-j ^jI* 31 j^>-lo- cJLaou 4*j»aj 

jj d\3ij <Sjj ji oli*d oli *u^3j \j-^^J 4 ^j> jo- ^J^Jl 5j^?3 j^J ol*^j 

JJpLjaj ^j^Jl Jo-Jj3l jlSCa^fU c jO-^M Ol^J joJl J**3j 1^0 Vj JJa £j\Zjj3*i\ jS^O- 

^UJlj ^^3^ oLL>p A^ul^aj cSjjfcLiuJJ ^_j oLyi-J ^1 j^>s1wU jjp ^L5L^^$0l o^pliiJl 

^ l- 3Lici5^^1 li^iia <• >\-J\ jJj ^3 

1 t^—<3^P Ota\jtaX^- A»<^Ap 4«wjtaX»A ^W^-^3i Ljl>oij 


C-^l Jj>*^J l jy*+& 


OwL>- ^Jl 


'-\. 

d 

deci 

cr“^ 

u \. 

T 

tera 

L«? 

r -\. 

c 

centi 


m- 

G 

giga 

loto- 

r -\. 

m 

milli 

> 


M 

mega 

l>t^a 

v \- 

u 

micro 

Sj^ld 

r \- 

K 

kilo 

jiJr 

v \. 

n 

nano 

y\j 





u -\. 

P 

pico 






'»-\. 

f 

femto 







OlJb-jJl oUpL^lo —Y 


oJL>- jJl 
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^LUI ^jlull c rt(<otI— cilia11 l_jIHS 
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:^gill iiugJI 

j*( 

itgj o c^IwL>- jJI 4-Jlxil o!a>- jJI cLlta ^Lpj 

•c ji^vo© 

© 

.Jjyi J| Jjyfc VO- T 

■ft* Ji^'^v. © 


f'-'V 

-t 

< 

0 

ll 

X 

r,vo= ^5 r,vo 

I*—^ ^ 

^on,ro = r -\* x 

iro= ^nro 


jjjjfc U^p * ,Vo = r_ \* x 

vo. = jLS" vo. 

r '* = r 

\ 

< 

II 

-jt 

X 

\^v-= 



o jldJl !4 jjLaJ 1 <Ujliil 

ojS 1^3 j JCL~J ^lll 

jljjLoJ s _.»jb jlliJ 

.iUlS" OjJi 


Derived quantities : LuLj 

4XrJJ-aJ| 

9* * 

. Aa**wJIj A31 ^ j^xj 1 b_3^*j 

-T- A3©^cJ 1 (^1^3 = AP^<Jl U3 0 

.(o/^) AJU / jAo :oJo-jj j-^IHj ap j\i 


o 


oLo^Jl ^LS o!jl>- j 

(.iUyJl tip j^Jl) 4^J>fcUJl 
A~>- J^>Uj («, jA)l 

^laJl ^j*2j iaii U^j^llo 
.oI^bjVI ^jP 


© 


— Jx%*« ^uJI ^ ^J! 

. XpL- Y £ 

.<2Ji 1 ♦ = 4 pLJI 

.4jIj *\ * = 4jLsA)l 


Ai^jdl Y 

A^^^J \j AP^-i^J 1 J Xx® Al^tx) 1 l«3j^j 

.(^O/^) A*Jjj» AjU / t^Aa : aL>^*! 1 ^<L3 0Jo-j 

;LgJ 0 ^JpLpJI o(A>-^Jt ^Jl aJUI o(A>-jJI JiS* Ju^tJ ^iJJS ^Ipj 


•° /^ L^icr'/* 

>o/ r J\^lo-l<? ® 


v f 


0 

u : 


>i/f J10./j./ff'© 
f '- x '- ^//'© 


o vxv 


- CiLiubLjJI Cjlrtj ttal 


1 





l&ulSUI 


4 / Vo- 

^/r~ = 


f*"\ • • X \ - - - X \ 

OV xv 


O-/^ ^ © 



f'-- 


OXOVXV 


p/cr/f 5 ' © 


r 4 / V g • 

u V 


f-V- xy.. 
C)X6V XV 




r o/ r Jlo/^/^n e 




:l^3 SjIJ\jLa) 1 OlJo^)l 4-Jh)\ OlJ^>- ) 

J-/^Jio/ r \--. V o/fj!^/^vr® 

Force S^SlII V' 

(_>-) aS^JI 4i>tP ^3 (.£)) <hSsJl J^U- 1^3 \j SjJi31 o^su 

_>- x £j = J jU (<3) Sjiii) Uj-aj 1SU 


S^ill jl jka j-uU 3 

:^!h5l ^Js> jjljJlj { jjj^i\ Ojju j jjb ° \ * = \ C^c>> jjljJl Jia !4jLUa^Jl olJ^-^Jl 

r o/^iLa\ \jfcjl jJLa dX>s* \^l^j.S' 1 ^j>- ^ a!x 5^ Ojjl JJLa ^jJl 

^!^f**o \ Ijkjl Al^cP 1 \ aL*5^ ^Lp ^ 1 <5 ^ L5^^ ^ ^ 

: 4 a ji^QU| ola^jJI 

^-.O r \ * = O \ o) jLSOi J25 < (^ o) ^j-^' : Ji* 

:^5b)l ^Lp A JJiSj ?\ j->- 

^\js>- \ ^^L*J A& ^S' op’l 1S^ ^x)\ 3^2)1 j1jJL« ^\j>- ^L^]| Jujj 

>JI ^) f L^II £**■ 

^Lu- JLP JaA«J (IfdlS' ^ ^ ^ * * 

(aw) ^t-o ^jS/1 ^Up ^.-<1 >1^ \ ^jLj Jlp o^jf 151 j$\ 5j2» jlaiU :»l^Jl Jli 

^ , AY i^VA |»ia^La ’ 

ijAs Js> ISUspI Y <t-/(. r o/^-^A- UjljJLo 
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77^ resultant of coplanar forces meeting at a point 
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.Ajjljla r l 3 <■ y i 3 ‘ N o 

J-J'-O 

r i3 + Y ii + >ii = t '•' 

. 4 jy*& ap ^1 * = (\ + Y + V* - ) + (V + V - o) = £_ 

JaJ o> J5^ Q 

4 laii 3 ^3 A* 3 !}\la -v / 5 ^ + i - = r j 4 "O^ v - -o* f - = r j 4 r - ~o-'’ £ = c^jIS" v 

4 f J*s J 5 " 4 .^ Jo-jli 4 j^Uj 

JQjo ^i) 

^x)l^4 "o\l 4 r\\ V 4 V * 4 ( 3 ^^ • ^JuIa^JI JiCcJI Y 

i^Js* f -ft ^ |-> 4 if ( u| ^3 Jp-> f ^3 

♦• „ & 9* ,9* - 

. Ajj^A \^^£u 1 1 Q^c<J 1 . i ->~ <^.£..y2'.*,*,A —& <L,^.^*~ O— wiJ^J 1 

lM-O 

"o\i 4 rv\v 4 v * 4 (jl 4 j>o JjUuJI j^cJl ( j^ 

(@+°\A*) 4 °YYo 4 0fl V * 4 ° * ^LiaSM laUljj 
°\ * lc>-Y * + * \l>- M = jj-k .*. 
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A 
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A 
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(0 + °u.) WA* + 

OUTVi- — x7\\y- y* + * = 

A 

^ = J_xAi-u-v. = 

A 
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jjij 3 Q 

\ * V <■ 3 < © c (3 IajjoUL® ^ 3 *^ Jiftj ! A 

OlfcUoVl ^3 i _>- <_J f jJaluuJl ^3 jJ>j£ 4 4jjlJlj jij^ 


4 ^v-^A = _>- S_ ) 4 ^ = 


.« ♦♦ ♦♦ * 

.3 4 3 As»-w = _J& 


«= (^ - I) U-JjL-oJ =» 

i^Lu j^si 

_j 3^^ 3^ 3 ^ aIsjSj ^3 4*3^1x33 4->3“‘' u '^ 33 ^ ( 3 ° 33“*^ ^33 3^331 ) 

. 4.3_3^-> 3^ 3^ ^3 A*3^\x3l 3 *° 4P^^>ua 3^3"^ "^3^ ^ 

: 3 ^ ^ - f — r 3 t v - -n/* v - = r 3 ‘ > + -v/* £ = ^3 cl 3 \ 5 " 13^ t 


.= 3 3 ^ 33^ ^ 4 ^ U>aj1jjLo ^jX£\jll& 333 ^3^° 3 <3^^ ®3^ £ 

cJcuJl 3^ cubu £3^3^ kX>»3 ^3 oi4 j^j 4 ^ 3 ^-° 33 ii^ 0 

.4-^\jwa 3^^- > 

^sJLc oLcuaL jjJ I lj! <? > a La'i ^ ^ 
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^ ij* 4. £,j^>u* j-pG Coo (Uu> jljol 


4*.Ji3i Jo-jl • d b£> ^3 4p^\ld\j 4j}cdl 4j ^jii3l j*a 4 Pj^j>^a JISO^M j*a J50 J5^ JiUp *1 

: 4j jlj ^pLS jl 0^3 OilS" 4jj^>vJl 



jPjl ^1 p pa ^LLJl 43^iaaj j^lal (^b ^ip f {S jA*^ jia> jSCjjj ^*>5^ O \ Y 4a}j *U p^ f V 

4iLw0 J*aal>Ji jP 4op> ^)uLJ\ OjiaJlj jO i jP Joco ^jA*!l Ojia3l jl5^ O^ap 4jJL>- 4*J*3l 

. j^j^b iaSUJl Jjo JS" Jp Jai^aJl jljaVl ^3 Jo-jl .JLaX 

^3 lH 5 1 lai>- c f JJP JsaSU~ ^3 J^aip J^aO jjjp £ * 4jjj * 4)jia ^^.ya3 ^ f A 

* 43L^p ll^lj f jiaJ JaaUJl ^ip _>- aIoHJo j ^ ^a JJP ^_^Ayba)l Ojip J^alj> oLfl> A?*>» 4ii^\ y> ^ybl 

.( jP J^ai^Ji Jo3 ^jj Ja-o*J\ ^3 OiJl ^5" Jcpjl 

jia3 ^h.y 2 j J^la ^jLp» U^lo Ou3i Jo-lj ^yi3l l$^ 3 jUub jlIjLo /ywpa3 ^lp j^ap 4uJalU 3^ 

.jjjJ 1 * 3j5sJl jjj jlT 1 ^ j.^^a.3) 1 j*a JfT ^P JaJt^aJl Japjl .Sj5sJl 

Jp 3 4Jbl 3j3 Op I . 3aal>- ^3 OJu J^aip f 43^ia J^ap ^apS^ O j 43} j ^lalLa <^pa3 f V» 

.J^aaLjl Jo3 3jj (3 jljJLs Japjl *\ * Ifr^li 4 j> jljj jjt ^ip J^j> jJSj jjjlj JJP ^u^sji\ 

























LSLuLluiVl :^lglll OU. 9 JI 


^5 Alajij ^5 Aj^ia OJU t^VA 43^1? Ja^>- ^ A^J J*Hj ^ip 

^ SjSJlCJlT 1513 cuujl JiJlLlj^U Jou JlP p>Jl J^l3 5^3 p>Jl JlP cS^ 

,3a*>Jl ^5 jJJIj Sjii51 jjo Jff jIaJU Jo-jli J£ 2 ^>J 1 ^Lp ajOj^p jljj^fl ^5>j 

A^*Jl Jo-lj ^ybl ( j^llajij 3 ° ^»A * 4 * L ^2 i jAzx>d> O Y * * fijl JJLa JJl> (^ 1 p 

. ^j.^2.*,.'>^ 1 3 ^ ^3 taX-JkJ 1 j 1 SjLfc <X>~^ 1 . \ * * 

J _J& l^Li 4j jljJ ^^ 1 ^3l ^ip U>JkJ^~l ^yJUSi^- ^^2.J>- aI^I^ ^j>- o Y * * a3jj 3 ^ 

.^>- o \ * * (^jLo Jj^fl 3a^>Jl (J? ^iJl jl^JLc jlT 1515 4 r* l^L5 ajjIjj ^*1j3l ji-Vl 3 ^j>J1 

.^yli)l 3xpJl ^3 AJiJl jl JJlaj _jfc Jj^jli 
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J*, 1 = —a 3- cu*>- -& l^U5 4 j jljj 1 ^p j^l^l ji*** ^1 p ^>- o A * * a3jj ^-3j 

.^oS> J 1 ^lp (^^^31 Sj^l &ijk ^l^X-Lo Jo-jl 4^&3l 3^3 aI^^I y 3 jly ^3^~ ^5 ^osd 1 

a 3U- ^3 ^w>Jl iai^j V* l^L5 4 j jljj ybVl ^ 1 p J^j j^Ul ^Ip j5j^> (j) Ajjj 

^uJ>Jl JJJ jIaJLs ^^u ^-1 .^LpV 3^33 1 J*2>~ o[>J\ ^3 J^*J ^y> r*\ l&jl JjLa 5j3 j^jto jjly 

. 3 ^IL*uJl Ja 3 jl JJLaj 

^4»1lj)l JaSl^Jl ( Js> J^u>J j^Joal ^LohjOJ jJual ^^lj ( j^J 3jJV 1^3jJ *LJla A^jJ^ua 5)*\ 

. (Jj 1^31 1 ^ lj31 Jsi> 1 JT ^^p 3a.xya31 1 . r * 1^-^ l -*3 aj ^ l^> 

1515 .3Jo-lj AlaiS ^ Lj& 15O-o Ala-^l y> AJji? j5jJ V * Ajjjj ^0 * a3j 1? ^iilLa ^^23 ^1 p )V 

. 1 ( 3 ^ A^Jl A^^l3 1 ^^P t 1 jl5" 

olj^l>Jl ^ aj^U AlaJiS ^5 jS^yj ^3^ ^ ^ 4 4 4 ^ 4 <3 l5^ 

.^3 i (j 3 ^ taX^^l.4— 1 1 ^ \^ JU^Jlj 3^-*^*31^ (jj-Jl 

l^U 35" (j^f a! aJi3 ^ OV 4 l3 4 r 4(3 <£ 4 0 Aj jl* 4 wJl ^ ^S3l Oyl ^ 

. jlj^l aJU- ^5 apj^j>vJ 1 jjSvj ^i>- 3 4 3 3° 3^ jl^2-« • "1 * 


'^pr hiljiSfi'i 

^^Ip £y2y> ^2>S O 1 Ajjj Jjli<3( JiwJl ^5 Y 

Ak^l y Ajj\ y Y* l^L5 bj\y (^3^ 3t^d j^^l 

^3j^2 taX^-1 OA^ 3gsu>» ^3 3^*-^ 4^-> ~Y\'X Ij^jIAjL^ AwA» 0^3 

l^.xly^.j> 3 ^^ Aj jl^pl *(^^3 3^a5l>- ^ j^-^lj 

. 1 (^3^ iSj^J 1 3^.3 j 1 1 1 , 3.*.'>J 1 
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(Si) Ciljj2wjll ^Ualll ^.s (JjjLilLII 
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J>JI 

A^ww^LwcV 1 <Lw<>-^J| 
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(3) »J^' 


(^) 

S 
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C?j£ 

T<0/ f 

0)/j» 

(J-L21 


: 4-OlLuLcJI olxo^JJ cOL> j-OJI (jAaj 

^/<0 ^r= i/ r ‘ ^ t = i/f ‘ i/ r ' ‘ i/f W/' « 

.jjli ^A * = ^>- O \ 4^3^ ^, A = ^*>3" O► \ 4 °~ \ * = jjljJl 4 jjli \ * = 33^ ^ 

0^*0 ^3*0^1 <0>3^ ^Ap ll^ullxu^H 

. 4*c>-jl>- J^ljp 0*>J ^3j ISI^ OjJLo JJ3 aASvOj \h b*>Q <^5Jl p-utaJI 

^ $, $, p p 

.j>-\ Jo-I j-olo lg3\j Sjii5l Ojju :S^9^-11 

i^Lu^l ^u^Jl ^1 p S^H)1 3^5*0 :SjiLll j^. 

.j-jWl Alaiij “*y .jlJJLdl 

aj j'jj ( _ # U- J^*jj 2, W^ 25 *^ o-o\ 5 j l 5 ^ij'j o' j* 3 ^. o^y r i3 ‘ ^3" Oasis' \S\ ^ 


0^-r0 

(i t>* v <3 + \i3 


- = _*Us> ii^»-rO\(3'' + v O + >(3y=2, :jU_a\^\J 

= -^- = -A^_ : ^J| UelS plJ^U ,1 

V>- y-&> l>- l>- * * * \ 

.L^.*.&Ip»U I (j-“-£-> ^3 3^-*-3 ^(3 + N (i = y(3 4 n l 3 (j-MJ-SJI 4 Jluoj>>^qJ ^^oJAaII 4-^ vQ II ^ 
.(*5o^ h3i ol >o\ ^ 3^-*-3 | ^(3 - ^31 = y(3 ^ ^(3 cIh^3^ 4 1juo^>.^j ^jaju^ii 4-0\$n ^ 

:j\i ^1 p 4 jlj 2, ^ J)lniyg> 4 £ 5^.23\ r 3 4 : ^3 0315" 151^ ^ 
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rO 


\0 


(y_A + \j>- ^ W“ V”^ W“ 

\ti ^ J-ftp 1^3 J*o> ^i)lj j^jOsloJl 2- Sj25t ijrfy* r 1 ^ 4 ^ l ^ oils" ISJ^ ^ 

l>- ^ = ^3 c —^ ^ — ^3 0 ^ —^ ^^ 5 ^ 3 ^ 
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LsiuLiuVi ^glll ougJI 


^3 3B^-L« ^Liu>J 4J^.g.? ^3 4«s3^uJ\ 4j^L*uJl ( j^ 4P^j>vd Cl-J^a IB\_ I^jJLlI ^_Ll2xq ^ 

(^JjjJl ^3 lijfc Jifljl (^jJ\ ^-^ 2)1 Ji^l? ^jLj Jj&\ oX& aL^ 2>^ j \JjLa jU l5jj^ 

Gidfc oli^J ^jl5j (j^UcU ^y lJo4 ^y) AiaJi3 ^3 4^3^\laj 4j ^j3 BJP OjJI 1 S^ ^ 

4j jlj ^LS ( y& _& CU*>- -^— = -& llB 4 r + r ^V = 2. : 4 j-k Uj& j^U-Jl ^3 

1 3-y 

.4j^l£ &4j& CjO (^^3 \JoVl> ^Li^J ^jja 4P^a->t£ C-Al^ 1M ^ 

:J)15^ 1B^ 4j yl£ a1sj2j ^3 4«3^L«Jl (^y^l APj»«>J>va (j^^> ^ 

. j £- y 3 = ol>ol ^3 ^^Ji31 OUS^J ^ 

.ji-^ = j^j oU-Jl ^ji)l oLS^J fj j^>Jl (^ 

Ua>- 4 al>J^h ^3 ( yJ^l*2la 4 jlJJuil ^3 j^Xj>: jbjJi)l <jj$o jl jjfc : ( yJy jyU 0->o jljj\ ^ 

.BbX>-^ 4 -s\j2X^1 ^1p ^bp 

^1p ( ya ^ t^\. ^ a1sj2j JJb y^*aj A3V 3 ^u>> ^1 p ^3^ Oy 1 1.M :SjiLll ^>_ulj ^ Uq\ JiLj ^ 

. 1 ^^ip \j^^lj ^ olj 3 ^ l3^J 1 ^ ( 3 ^*^ ^ \oj>~ 

jJ ^3 cSli& dlsAj ^3 4-^3(^^3 3t^-> ^j. 4t)*bLj ^>-uIj C\^ ^ 

.djyiA J)\i 

Ji?(^jlI ^j AP^A^l C-JcU ^%-^JJ 44liBj ^3 4^3^\lo ^^3 O^J j-J1 j C^>o ^s>~ JjBl lij^ *(^j-S-H OlIILq Sj£.U ^ 
.Bjl^ljuJl CI-AL 4 JI b\^o\ (J-aP 

4j jly!l 5^3 J5^ ji JJLa jl3 4lai3 ^3 4-<3^U ^^3 O^J j^J \j C^>J 3^*^ Sj£-U ^ 

.j^j jy 

.4jyu 4Pj^J>tJl $ijfc OBo 3^° l5^ 3'U>\j ^LiuJ 4j jii)l J^a 4Pj^>^a oAiU IBl^ ^ 
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«= oLo5ljjjUiil 

:S 0L1L2 J CjI j 3Iiuj| 

I > 

. 43jjl& \jz\j \jD jju 1^j£> fjJb 1 

. 4 . ^3jJU3 C\j \1j jJU I^J2J jJu) <£>sld 1 4^5sJ 1 V 

.4.4. 1^5 *U-Jil~wA 4jda3 4*lagM ^ 

.L^3 jlfT 1S^ jli^Jii^Jl j hulaSM d 

. -n / 5 £ + ~^r“ V = ^ ^ 

4mj 1 J^^hSjj^a)! Y * &l>Jl ^3 ^>5^ O V * JJLo Sj3 JjP j^*j» 4j>dd\ * 

jw 

\^y£\ .4j ji 23 ^3^j 412 J 1 S ^ (Jjljla ^ _>- ^_J f: JjUlJl jSC*iJl ^3 Y 

.= ^ ^> + ^> f I 



. l^JU j^>j3 JS^ o\s*j\j j\ JJLa t AlaiS ^3 jlijjJp r (3 4 ^(3 jlSjJiM ^ \ 

.L-jjjJi o\s>6\ ^3 jj^j ^ * = r 3 6 3j-^ ol>ji ^3 jjjJ \ 0 =^3 1 


.^j)j*S\ l-->j^>J1 ^3 ^>- o Yl = r 3 4 JU-i3( ol>Jl ^3 ^ 6fi = 
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LsLuLiuiVi :^lglll imgJI 


. (J jJii\ V'* oUol 3 jjb o * = v (3 4 JUJL 51 <-^3 ol>o! 3 Ju^jo jjb o * = ^3 ^ 

. (3 3*51 JU-^ v* oU-ji 3 3^0 353 = r 3 6 JU-£)i 3 3* ^ * o \ s > j \ 3 3*5 323 ^*= 3 ^ 

Jo-jl 4 jo 3 4Wg) ^3 33 (^ ” ^— > ) "*" ~^ r *’ £“ = ^3 < V + | = ^3 < © - -kJ* V = ^3 ^ 

: 03 l 3 ISl^ 4 ! 3 ^^ 

33° ^3^1 ^ v - £ ^^ 3*0 ^3*51 ap^^--^ 1 

433° OLaIaI olj 4 iicul 

jijjLa jj>3 • n ° * 3*13 3 3 j 31iob ^2^ 3 3133 33e ^ 4 v 3 a U-&ji ajl^ 3^3 ^ 

• 3 *^' '3251 l^cL^£> 351 3 j 3 ^ U>^i 3 i>^s 

^LS ^>ji .323 ^ U^x3^>^ jijjia jir isi^ 4 ajo'-* ^ 2,23 3 ji33 33e ^ 4 Uj^IajLs 3^3 v 

• 335 ' 3 ^ 3 ? ^d 33 ' 

: la JAP 3 ^>3 ^ V * U>^JLo 4j j^l 33J 3 4 ^ Uj^jI JJLa jb 3 A 

.iolijl *3251 (3^ L^-^3-^' ^ 3 ^>v 3 l &l>ol ^ .3 A»Ly 42 >v 3 l ^1 jJL« 1 

.33^' 3^ 3.^3' ^-3aJu a 3 ^>s^J 1 ^ 

. *\ * lo.^.^i^oi 3^ 3 33 ' ji^ 23 i 3 3^j^ 3~3 33 * i&ji j^a s 3 33 ^ 

31 ^*Ip 1^1 33r> ojl JJLaj 3^1 3p 3^)3 4 3^ to ^'**^ 4 ^' 3f33l ^jlJ*2^ Jj>3 ^ 

.32**'! 31 r * 1^*13 333? 3^'3^ 3^ UjklA>4 

cJcu ^33^ 3jioij^l>ji 3 *31° ^ 3.23 3 33 3“L3 3*^ 4 3^ 4 3^ 3^j 12^ ^3 jj 

fil>jij ji^ 0 Jj>-ji 4 ^^-ij 1^ jj^ <—33 3 223^1^ ^3*^1 

4V* 4 1 lajj^liLa ^3 ^231 -^"1 = J j ^^ J 4 ^*\ = _>-^ 4 f 43 33^^ ~^r ^ ^ 2 

.(^ 3^51 & 3 -& Ai^a>ua ol>o3 ^1^-2-a bX>-jl .1—33^13^ 4 4 f 4 4 _j f (3 33^^ 4 3 VNV" 

3p Sji jis» £ ji ^ij Jasu 3 3^133^ ^3° - 5 £a 3 “ 33^ 3 ^ ^1^2^ j^> 3^ 9 

d\ 335 j 4B31 jl^° 33 ^' 3 3 “j' • ^* 3^3 ^.j 3 3 aSUJl 3^ ^->^ 1 3^ ^ 3 ^' 

.323J13 

3-0 ^ 13 <3^ 4^ 4 jj 3 33^1 3p 3u>j jU^ii 3 ^ j^° 3^ ^= 3 " ^ 3^ 2 

.(Jjl* 4 wJl 3*3 2 >J d\ 335 j 3 ^>*jl ( 3 ) 3 j!^a ^231 2 j 3 j 33 3 ^ 3 ^' 


- LjLcuaLjJI Girt > jta*j 


t\ 







£ - I 


jLOt 


. r* 4 V Uj&U-LS jO jlj ^23^1 ^ jUl^2J> jUj»U ^y^cUl J^jd. )0 

^jLo ^*^l23 1 jjj jlS" \Sj_j 4 ^ ^^lS) 1 l^*iy2j> ^)t 4 j jljJl ^LS 


* ^*-<**^3 1 3^^ (3^^ ^ o^ ^ ^ ^ ^ 



<3^° ^ JJl) j^o JjUlJl JSCiJl J*\. 

4->- 4 _j jAp" OOj _>- aUgS UUj 

1*4 V * U^-^Li yy ^3 ^ (jUjL^aj _>- f 

J5" ^3 OiJ\ 4 43yu y^y3\ 0315" 15\i 

•cPjy J^t^' j-° 



^jJ>oU jUu 5lH3^jj>o icupiJI coULoJL -bujJI >V 
I^Jlp j-^j B^Ssj aJLIo dUij jllaJiM ^^5" 

jir tils j5Ci3l ^3 US"_>( 4 u| j^U>~ 

\o 4 vo ^SsVt ^ J3 4 cxyj^j UU5 
. A * UaJ 4_J I Uc^d 1 ^3 wXJcJ 1 (^) 15^ »c»c^»3 I 
^3 oiJl dU j5j 4 U-o jSsJlj jUUl ^yjj J^jli 
.j^Vl ^U?j ^ f 3zJ>J\ 

: ^)U\ JjJc>J1j 


w 

n 

\0 

M 

\r 

\V 

\\ 


<\ 

A 

V 

1 

0 

i 

V 

V 

\ 

J^>- ^sImJ I3| 


















j,J j JI^JI 



J 



J 

J 

J 


§ 

? 

? 

I 

I 

I 

I 

I 


V^i 

vM 

V*i 


V^i 



i^ 

j— 




0 

0 

0 

0 

0 

J- 



J- 

J- 

j- 

j- 

j- 

j- 

j- 

j- 

j- 






•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

♦0 

♦0 

*0 

0 

♦0 



tv 


(_£LllI ^jlull t h is*it I— i—cilia t1 l-jLHS 
































cLlujLuJ^I lIi 






o Jj^JJ u Q^hi1 ihh^fl 


KuoIIiaJI 






















fa I y'i'j ldq_lu 


^*x3l \ \ ^ys.%.) ^Lp *3^^j lP ' JU> 

( j^ J^JLa SI ^«Jl*3l t\s>- c V^ * ^lP 

3L^UVl olu^Ol jjs ^UiJl Uj& j International System Of Units 3UASC31 
^x31 1 o!3 *xS^ 4 ^ ^ ^ ^J^pg?31 c 1 ^ l^C»u l^C*^31 ^%Ap 

3L>^^t3l ci^l3^U3l lii3j ^^3 

. (3^23 1 1 aUxx! 1 4 4p15") 

Motion I 

1 ^ l)|. l34 j^ 3 (3"U^^ ^v 44 *^^ 4«<^4 cJ\j 4a3^»a l*a ^ v- 44 ^** 

1 1 ^jlS" ^3^ 4^^>l«Jl ^ *^x>xI3 a5^j» A3 ^3 

.jj>-^3 4^*j 3L <j^$^- 44( a 31>- ^3 j^SC j U^-U jU ^«p\ 

^3 jJwJ l^xSOj 4jS"U Jjluilj 4jU^J jU^jLs a 5^>J1 jl j jSC^Jli 

.U <Pl3y>Co jHaii) a^jJU a5^>- a3U- 

Motion and its Types >*ji 

Bj5" :^\i«>3 4^j 4 ioij^jJ^ 4 3L3l2x3^h &j>#& 45^>&i) Bjj jp ^j3l 

ji[ ^3 \^Jl> JjjJj J^j <■^l (j-° JJixo ^iijjJLjl 

pLJl Ol jJs 23 jl X>6 U-Lo 4*U*ji3 03pl ^3 4*oljj3 3u3U&i ^j>Cj 

4j a5jJ>- 4 J\j>~ ^3 4^j2j C-*3pl e^-3 ^3^ol a5jJ>- l3^>Co J^UcuJl 

a 5^>- ^3p d\3S ^*.J c *^j^° Bjj^aj 3i5^>s3l ^23 ^j-^j 

C)^ 4.1a.a.3" ^»!»i^x>t31 ^ 4^%«<^u^s3l ^.x^<<?3 1 ^3 

^3 3LoljjjJi ( j£* 4j>jU3i 4 j jiiJl Ol4wJixXl3 



4>tLaj jil 4>tLa ^ju 4i*)t*Jl ^ 

.4>.|j)[l 

. 4,Jg,<.^y^il ip ^ 
.AJi>JJl <P^Jl ◄ 


4^2xw3 aS j>- i 
Rectilinear Motion 
IS l£j^° |*^aj ^ 

4 s>-lj| 4 ^la ^ 
Displacement Vector 
Position Vector y> ◄ 

Velocity Vector ap 4j>0) ◄ 
Uniform motion .hJk^> *Sj>- i 
Average Velocity <kwu ji* as> i 

A^>- 4S> j^j 

Instantaneous Velocity 
Relative Velocity a~~jJ! ^p^JI ◄ 


^JjUuqJIg Olq^ill 


.olxjj^ (Jjj 4 
. A^oJs' <LwoL>- aJI 4 
. < _ j j^l>sJJ a*j> yi 4 
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i - r 


Translational Motion iLJLSIiVl 2l£ 

4lai3 4laj^ ^)j^h t 1^*3 4-JU&^h 

Distance ^LaLo^Jl 

4iLw3l j^Joj cS \Y“l l&jj3 A3L*wa ^1gib 43U 4JjJ*a SjJfcl2)l 4 JjIa jja j\ia3 iSj^o ^ 

Jioj \n ^ipi j\i ^5"\n j^ioJuJl 4iLwJl jiJJLo jir \S\i < I 2 I 3 UjIjJL* 4ijjc* ^>o ^LwLS 

.4^U*uJl ^LS 3bX>-j (^5^) 4 


jL**gJl 



Displacement vector 2u.(jVl^ 

u f A\!LdJ ^331 

4j>*ld j-ojjj (^) dlaj&j (f) 4ia23 ^31 

jLouJ j-«jJ j 4 ^3 j-«j 3U ^ f 4^-ljVl 
jL^Jl Jji? Sjjj-*i3\j 3 jL*o ^ J^J II V f II 
.35^^31 ^3 1 4-*3 a3 

Position vector &s*uu* 

AlaJiSj (j) ^ 4 Ij>1 Jj AlaiS ^331 4^>sldl jJfc 

^ = i/' </~ j-*j3\j ^3 

• oJo~j c ~o*“ 


jiL^IJVl 4jx2a (Jjl* 2l2^LjJI 

Relation between position vector and displacement vector 

^ ( r J^ V 4 (\^ (j) 'H 

■ '-* j^Jj 

JwLP ^*2^31 4s>£jz 4 ^ 3 ^^ J 4la>33l JJLP ^*2^31 45 >wJ U^J 




LT - lT = l-3 


•0^ (Z' (—® + <j) a3a>33I 


(-^ s c a+ \0*) ■ ( r u^ + v u - )= ^ 

r (\LT s - T Lr s ) + r (^Lr , - Ts) V =11 ‘-i II ‘ ^ ( N u^- v o^) + -^“ (^ - rcr') = 

ol>Jl) 4.3 ^3 SJ^J 4s>Cla 3 4 3 | | 4-3 | 


l-3 


0 > 


(^jjlUl ^jlulI c rtI— i—clltatI l_)IHS 













u^LbjJi :uilill iiugJI 


jiio 

. ^x3l AsL**«Jl *_<-*>>-! . SfUiJi I jm> 1* dA35 <X*J IA* e-l JS- \ 

? ISla 

J^'O 


-r Jlv j- 0 ^ v 

^ \ 1 * = 1 •+ A* = _>- v_.' + LJ f = 43dcoM 

4jdajj \j AiiU-a 



.Jj-iJiJUi °n / or // \r oUji^\- = A^\j)h jU2*jI^ 

: jl 

i^ja^LsuiJ i^la A^S' A>-ljVt Ldo (Jsaii3 L&jlAJLa A^a^u>j 3*X>Co) A*^Li A^S' AP^lajuJl AiL^uJl ^ 

.(o\j>oVlj jl JJLji 

.4PjlaiuJl A3L*uJ\ ^ A^ljVi A>tla jU^ua ^ 

6® J^ H 

asL^JI c \ u1 * l^wUi 4j jljj A dUi Aju dj->d ^ ^ a>-1j 3 ^ lj dJ^>tj ^ 

A^-ljjJi ^Tlj l^xla3 A^-\j^h j 

^PjlaiuJl 6 4jtdJ\ A^gg) ^cfi3 4jll^l V Aplijjl Ijl Jj>~ aL^j Aa^£> \aJAS* !H0 U JlflQJ Y 

.AP^laiuJl A>-^jV^j 

Jlio 

^j^Ia A)^Ju j^j31 ^3 a)1a 5" ^Laju (Z' Aju^^a A>Ca j\r f >->* " - ^ ~ A)^*d ^ 

£ = j jLx« «A?-jl ~o° (N- j£) + -j" (V + jr) = (j) iy~ :A$^A*JL -o' 9 < ~o- 

J-JI-O 

t7 \o+ (\-ix£)+ (v+ix?) = (i) ^ ^ - tX” V = (•) ^ 

(*) </~ - (0 (/~ = d .‘. 

-v^ 5 \ 1 + \ Y = (\ + \ o) + ( Y - \ i) = 

JjkJj^j V* =0 < ro A + U£ V = II tj II 4 
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(j^j oi Q 

X = j \ = j A^-lj^H A>CU jIjuj As-ji : JjjLJl JliaJl ^ T 

bliiy 

:( j^jJI - SiLuLaJI) ^Ar*l\A 

^I^Xa) A3\»**<»^3^ \j ^ ^»o A3 ^\a31 ^3^*31 


A 

n 

i 

V 



i* 

r* 

r* 



j^uJb 4iLvw^Jl 


Otal*a3l j^>t£ ^1 p ^1p j-^pl 3 Jo- ^yLJl ^31 43 jj ^3 


.JjJc>Jl ^3 oL5lC jIo j£* 

.^-^1 ^3 ix3j^Jl J^UlJl ^JlpU j^j ^Jil^ J^23l ^3 5jia^wjl ^Jj>xl^l 

^UoJ ScSLoj Jj& t JjJj>JU iuj^h ^3 ^3^*^ i5!A*3l j^o ^jJ\ -ta>JI 

^J 5 ' 

?(jl^j' r ^2*2* >a*j \^«W^ asL»»uJI i 

?1^U lo 4i\wi ^ia5 ^ alJoJl 45 jJCL*j ^jJl V 


Y 

r 

1 


.di3S 7'-^j a 5^>- p*W>Jl i3tr* ^ 
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~1 

l * 














\ 

Y * 
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i .ti /. \ 
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4*. 

u3u Cj) 

o*y\ 








O Speed <Lc>uJ) 

j^So J^]g>l Asl^a ^la'g^ *lA*)l jU e3A>ta 4^Laj 0^3 ^3 (jle-lAf- JjgL«j 151^ 
Cj / ^ = jj / -^S"\ 4P^laA«Jl 43L^«JU APj—<J| (j^Ui cJSI AsL**s (_£jjl <-IA*3I ( j^s 

, ^ _ ,J$U >lal 3 ^>-jaJI iljjJli i \^j£j>- e\j>JI AjA^J jji <>iA>ta AAAsj ®_)A3 (j!A>- 

T = ^ J /f' „ . _ " _ 

' . cAjft jL^a sl>Jl AjiApo jji io'<?3 SjLJt At-jlAjia 3A>u SjL-Jl 


OT 


I ^LUI i h (rt 11— i—clltat I l_)IHS 



































u^Lbjji tuilill iiugJI 

$ J9L* Q 

iW v ^/f ^ I * 

J-Sl ® 


/*■ 

AAx 

^/<S\s- 

o-//- 

<w^- 

J-//•••• 

o-/^ 0i 


0 

K. 

o/ c ... 

o/ f r. 

o/ r ... 

o/ f r. 

o/ c ... 

o/^ 0 


Velocity vector *&c,A ^jla 

^lp ^ I 1 AP^**» 

:<jiQClni jnoV 

\ d **.“>• AP^»**J 1 c AP^**J \ I 3 m S 


Uniform motion and variable motion 


A&jDeX\£ x 1 l^tl dSj^J) 


\1)[J APA>tla al>u\j jLx* J5" 1^*3 J^Svj ^x)l a) 1>J1 I A$*^sJl 

.A^laluJl iS^>Jl ^ip ^wda>-^A Sjjj ll&j 

.C-oli oL>Jl ^3 (jl ^Lsu iJjJ)j ! AP j ~*Jl A>eJU ol>aj| oLj * ^ 

AJ-aj Ol^13 4 j jLul* OliL^ AlS^p- ol>Ji ^3 S) jl ^1*J \jjfcj ! ipj^*Jl A5>sJU jL^o OLJ '* Y 

.4j jL*JU 

1 AP4*>x»«»a 1 ^a3 a5^>J »a<<«. > L<j^ 3 A3s2»s»s«a a5^>J 1 0AS* 

j^-1 ^Sj. Aii>J j^c U^ifT jl jl jl JJuJl ^3 


average speed 3IUJI ^>uJ( 

^L o 1 a 3 1 (3"^ 3* c 3 1 0^ A3J^*jl AuA»a (^j. AuA*a ^j*a aL>-jJ 1,^ 

4j\i oIpU 1 aL>-^)\ diD ^iSCJl J^J 3^ i^A 1 ^.^sjlS^ 1 ^^3 ^® ^ * 

:jl Jj>o a!>- jJl J^>- ip^-*31 ^jLu5*J 

/ . 0 \ * 4»<A^31 A3 Lfc*w<J I .. v v i *♦ v i 

^/^ A0 = —= jsdi^i = f ^Ak-j^JlAP^Jl 

: j^i<4*$ 

A3^jCL**' 1 ^1^31 C5^" ^3****" ^ c 4A^-^3l i?1 4^1^31 43^**C<J1 4 W4*>^ft3l 
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Vector of the average velocity 2^ut >uJl Amelia 

lj t I ^ ^ ^0 ^*x*£* lal^ 

! J 4 ^ 0j 3 1 0^.*ji 3 ! L*\X} J ■*■-*i^ l 0 1 1 Ala 1 A£*^j.*nl i A^yy&J LaJ^A) 

V 1/* - r cT ^~ 

jii° H) 


N J- V J 


N J- V J 



J*2>~ ^3 4 \j 45j->J 4i!A*3l JjUlJI J5vjjl ( j^o T 

:Jj>-jl (j )aI^JLS 

. 1 4 ta P^» fc *J 1 ^ 1 AP^**J I 4*>x»««£ I 

cMO 

tr i' 


a 5^>J1 $l>Ji ^3 SJo-J 4j>sla o/^ 1 ^ 1 = — 

o/f n = 


= rt 


\* f 

V + \** 


\* 


t v 



JLJlilLfo)^! 


j^j (ji Q 

.Jsa3 4-jj^ jli) - A>-ljVl) CjIj U-^j ^Jh5l jSCiJl j^j *1 

.4IP <_£x.^h> \o}&\ ( j*a jli)! \b\ 1 Jjfc Apl 

.... Jilo rfj) 

dJ^LOJ^mi <5xj^-oJI <3xj%xJI cjLui^ _ 

^Lp ^lp ^ 4(j^ / ^5" \ A 4P^ip V * ^<T\j ^ia3 t 

4l>-^)\ AXP yuj 4j>s1a Jj>-4 ^ ^ \ 0 AP^3 ^ff V * j*bji3 ^Ji> 

.l^lff ^Xs**iJ^0pd 1 AXP^-W ^fj 

cMO 

?::— ->. ^3 <_> ^Jl f a 5^>J1 4^-ljjJl \j IJj \b\^ 


-**i£ " " <r " 

r^ Y% 


N t iJliM 4l>-j^Ji ^3 ^51^ u jjo ^Ip a!>-j-J1 

. ( o\s>o \ ^3 Sjo^Jl 4j>Cla ^ j! 


,as-\^j — — ^ j) 4.uli] 14A^-^-^31 Cy^j 


jlpUr = 


^ = i + “: 

r r r 




as 


(_£ LU I ^jlull t rt (<ot I— ‘ r T1 t"»T I L-jlHS 





























































i&mLujji :uilill iiugJI 


6 V 


1 Tr '_4± s y 

r r f<- 


j r- - j r- = 4^ljVl 
<J> 


L 


.^yj / (S V— OjLa-^ (*_j | $l>ul ^3 (^1 {£ ol>ul ^«J2J 4j aIa^^uJ 1 AP^dl 4>fcla (jl 

^/ff 11, 


j^j oi J$l* Q 

ol^o^l ^2 ^5"*V 43l^a ^j* j <$ \ 0 4Pj_^o ^ ® 43l^o« 4>-^j3 — ^23 V 

• IgiS' 4l>-jJl (J^A>- 4ia*u^X<JI 4XC-j^*> (1^15" 4)j*-jJI j!A>- 1 AS- j^^Jl As>iAa .As-jl .jj^ / V 4 £-j«*<j 

Jllo 

1 C 1 : 1 : ^ \ * C ^ ^ LJ t ^ V L 0 ^ f '- '* ~ >fa l ^ Aa^ ^ V 4 ^ « «lc , >d A*S* taX^" Q 

.4loi 4Pj^Jl &4j& cl>ol^ jAslg 4^j\ ^5 t4^L«jjl 5^Xfi)l o4jfc 4 I 0 i 4Pj^J! 

cM«0 

:Ji^_ JA2J1 j£iJl 
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I A^Cjz 


■( Sis' ) f J (^'"^^' ' 

‘ ( ^.I/' ) V J 4>da 

( 4_i2 ) | 4>-lj^fl 4g>Cla 

,</~ - T t/~ = •'-* 

(f (0)-(\ - (^)= t_3 

(A t i) = tX 


^o- v o 


= rf- 


( ~o* A- 


r " £ ) (r-v) “ f L •’• 

^ Al^-.<*14^4^3 1 AP^-irf^JJ A^>V4^J 1 \ ^ ->J ^ r+ ^ = ft 

^-i^jTyz '■(v) + r (\) V=ll r L II 

. IT VI *\ ^1 V l^il? Q* J ^ A^siai 4j^lj 

J^J (j\ 

Ap-v^ ^ <— 4^J^<31 ^*\ 4 £,^ O 4 ^ V 4 V^ f1 A 4^ ^yyy~AJ ^aS" A 

.APj-^Jl gUoIj (V^> ^ 
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Instantaneous Velocity 



Jul2jt JS^JI ^ 


xLT 




N J- V J 


- -—= 9 

S 0- X L> 


r u r u ' 

4j>*la j\i J 2ii>Jl3l l ^Z*oyJ S^Jc*3 ( J - j) iwUjJl 0015”" ISj^J 

1^3 jjo jj J J 4ia>43l JJP *uii>43i 4p j^i\ As>mj 43l>Jl oJjk ^3 4p 

£, 

0^ u g |Sb (^ 

Relative velocity ^LcuiilJt *&c, jjjJI 

?Ja^lSU 

.J^j> jiaJ\ ^1 p t SJupl SiiLJl Oj(j lijs>Cj jUa3 ^3 C^Jj>- 15^ ^ 

oV^>o\ ^3 i3^>Jo ^31 ^jj&LiJ C-Jlj cU ol>J\ ^3 4p, i3^>c3 ojL^ c-^5j 1S^ ^ 

.dbjL^» ol>Ji j^Ssp i3jj>^o ^C-Jl5^ 151^ ^ 

1 j\i o^l>J 1 ^aj>~ y° j^ ^j^jLa 45t jl (3t-^ L^-a 

olp j.^40 £]^>co & 4 j& ^ j.^3 cdUi j^p jlT j3j ^>- \IS^ U ©jIjpU ^ j^-^h o15^j>- 

.^J ^ y u J P^-4A> 4^4*J2}| ^->lp^-fc*jl (^5^ 

: ^-tJLuuJf ^C^Lult 

L>^Mpl ^3 ^ ^ *** * ^^ ^ 1 AP^»fc*J 1 ^ lj ^WC*^wJ 1 AP^-fc^J 1 

43U- ^3 (!) 

: ^^ULUdJJl fapJLA 

4«a^4cJ\j iw.«> 4 f 4p^»w ^ 4 j (^)l ^l»*^p\j 

J 

tfjiWfJ) c f o-^ Ji( iL -)^^k 



tL - vt= Ivt 




^5"I 3 o AP^-w ^ \j f AP^-w A^v^a j ^ 4 f J ^ A»4,»t4c3 \j AP^»4a< j ^ ^j, • ^ Li JJL^^OJ 

v i t ‘ 


OV 


^ LUI ^jlull < h u*i) I— i—ell tat 1 l_jIHS 

















u^Lbjji :uilill iiugJI 


Jllo 0) 


A>~ 


>~\jA jia3l ^ip Ali>JJl ^3 o5^j>J \SU <( j^/^*5^A* APji? ^ip Sj\^> ±!jj>Co *\ 

I l«£AwP L J J A*»wfci»J \j 4j l^vJ 1 A^*taXl) A^^-w^J 1 AP^-wuj 1 A^*^ 1 .j 0 * APA> l^o 

aS^j>- b\>£\ ^3 l5^>Co A>~1 jAJ\ 1 

aS^^- gI^o! A^-l^A^I ^ 


^IjAJI 


0 




M 0 ’ 


It lM' 

ojLJl l£ j' j^j-^J V t j-ajj 

(t) -—-► .SjLJl a 5^>- $1>J\ ^3 oAo-j A>ila 

:j^SC j SjL*J1 a 5^>- ol>ol ^3 4 j>-\jAJ\ £]jj>Co Uaap I 

? = 4j>~1jAJ1 AP j^j c {£ A* = | 4 l5 0 * = ^ 

^"'••--^" A '-^"»--iCt-'- Tt-CE-Ct v 

^3 r * Ij&j^ Aj2^ ap jumj gj 1 ^-mJ 1 p o a5^>^> I^jIS^ ^?a^A wu a^*a3 1 ^ I I 

. $l>ol 

dWoI ^3 a^-1^a)1 ^3^>vo L^Aw^p ^ 

-Ct = Ct v 


SjLwJl 

0 


cr/A A v 


V‘* 


^IjJl 

0 


Iv0‘- 

^ « e 


^ \r* - = ^ a* - ^ 0 

\ Y* % AP^-fc4c> aS^^^wa 1^>15j 1 \^ ^Awi j a^-IjaJI ^ I 

J^J (jl J^b* 

AP4j jl>o A^4 jA A^4ci3 ^j> jUl ^ip oS^J 1SU . /^5" VV AP^Jilwu-a J^> ji? <L)L^ ^3 ^ 

I 1*6 A^P Oj LwwuiJ A»ww4w 3 \j A^ J l^5-J 1 A^- jjj A*WS.W4 w J 1 Ap^»wwj 1 A^^ I 3 . j V A 
.SjLw^Jl a5j^- ol>Jl (j-^ ^3 l)^>Ao a>-1jaJ 1 1 
.SjLw^Jl j^SCp ^3 £]^>Co A^ljjJl V 

Jduo 

^3 'kJ\\j>- Ojjli? 1^3j3 o^a AJU N * * A3L*-a ^ip OjL^ UJj jU^ ^3 3 ^j>Ao V 

^ A 1 ^ A^ 'j^Cjz l$J OAw3 t5^>-Ul aS^>- V0 * AP 


^y^sAc - CiLiubLjJI Ljlrt j «tal 
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SjSlkJl 

0 




To. 


• t 


ij>- Ul 

-0 


cM-O 

(jl ( t SpUaJiSj i_> j^jj 

.oy UaJ 1 55 "j>- al>Jl a) eAa>-j A>CU ^ 

il^ia alsO'l ^ aJi*jJI AC-j^JI (jlj 

.( SjSUaJI 55>J 


^ r..-=, vt . J V0.= (t .-. 

tro.-^=Tr--'. 0-0>Ct v 

^^- tf* o * 

1$ 

. 1 yllaM 55jjJ 1 al?0"^l ^9 / ^5*o * lajlJJLa e^s-UJ aJjiaM AC- jl 

jo. = S“ .-. j ^ = ti •/ 

^ ? 0 t 

ds\+u V = ^ (jl ^1 

a* Q 

a 5^>- ajl » w J 1 oAj& £-* 4p ^i > o ^Lc- Apj. m . M a^ 9\^*J o^L**« ^ 

3jL-*J AC-U>5 jj-/ / ^*5" \ V * 4S-jm> i)^5>vo \^j\5j O-UJ t a^o\ 5 ,Jjjj SjL^ 

®c (1-1") U-Jjl—oJ =® 

JaSI 

P/f. = 0* / ^ ^ • r lT / .= «^ / f r • ' 

. = AC-jI-; A g>31 A9l.»..< J 1 (_)^9 AC-Lw OA^J j ^S" V V \j&j1aJLg A f>W - - AC-^ - «l3^w-vO T 

.= ^ rr= ^E‘^ '°=^j^'H© 

.= X^^~ °* = 10 =X^'H® 

U jJ>~T L) j^i3 ^3 iSj^oj j-k / *5^ \ 0 APj^o J^j» ji? ^Lp f ^5"Ij ±!1 

/ A%S^ . ^^LcaO f A»<»*4wjlj AP^-W 0^ (0^ / ^ ^ ^J^aJ 

:5Un*nl) CjLL^y 1 A^i^a^Jl AjL^f I 

:^^LaaJ ^5" _j A3Lax^J 1 J)l3 AjLi.3 V * SJuJ ^y> / ^ VO Ij^ljJLa A^lalsJL^ APj-*aaJ SjU-^ 1S^ V 


“• © 


ro 




- v 


\0 
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u^Lbjji :uilill oaagJI 


\ A* 4i\.,.,..a * W 3 ^3 o j ^£*01 A£-V**JL> A 


V- * 


V- * \v ' 


:j;jLJ jU ^ ro= ,£< '°= v tt ^ 'H® 

0 • * ~o" V * ^ ~^r- v • - V -o- O'- | 

:45^Aa3U (aJ\j) j ( j^3l (_jS a 3 \ .xS^ J 4iaaj ^ ^CluwO -lli*- ^9 djpo ^w^>- 4^%i« jlS' lil J * 

:^jLu ^ld\j (Z' jL*^ cup- AJ\j V Aju A>-1jV t A>sla jL*^ jU (v + r J v) = ^ 

jl*U * >A * v ji.1 i 

>Ajo (j\5j c4JL5i (^i (j-"-®-*-"^ (j^ (J-y^-> ^^<a3l (j\5^ lil -i‘ 11 n 111 JzljjJ I \\ 

f- . . 

.*y^\ APj^ Jc>-jU jla >X\,iU 

APd-oV5^ 15U JSO ioli AP5jJkUj)\ j\l*>sla l*A A^~lj 03j ^3 j\jj\^w ci^J JT 

JjIS 4j jpdj *L5\i)\ aSIS 0jlaid*< b . (j-*/^*5" Ai *L5\i)l ap^/^*5"V* 

l*Jjk aU-jJI aA$ 3 ^jSh 

( j-« ^j^p ( 3 4^Aa ^3 a)^!? U>-dd>a liLb l>> \o. 4jjk jlias Jio ® 

4^JaXi^ jUaJs]! 4P« cJ\5” li| JjjiJl c4^j\j \ o ojjJ (j^j i_Z JA^ 

•lt 7 rA ^* lijMi 

i ^9 \ * W t?9 ^_> j ^S"* \ 0 ^ L5^ ^^ ^J ^ 

.1*15" a!>-^31 aI^-w^uJI axpa>i« ^ 

j-^ ^3 4 j jL^ A3L^ a3j c j-u / ^5^^ APjXa A* * ^3t?3 J^J 

.1*15" aU-^31 AAP 4 <J^ / ^ 

A^j Aw^J 1 ^ A*>w® f A»o Aw^J 1 0^j\^u> v4 ^%S" \ V * L<^^vO A3\^4w^j 1 1 1 ^^lp ^«J4 f ^ *1 

APf AbA^Jl Jl A*>CU AbJwJl j*a ^j^-1 SjL^ Ali^xlM ^AA A^iilU AP 

/^5" vr A^Iixu 

1 l.**■■>IS" Aw4»twJI j f AP^w ‘O -41 I ^ * A^Jsi^v^ 

&l>Jl ^3 j15^>Aj jbjL^Jl V .jj^l^U j^Jfcl>Jl ^3 jlS^pd) jbjU^Jl 1 

AI^-l^J A^^J 1 AP^»t*Jl ^y\j*£u ^S3\ i^j a3 a ^. ^ AP^-fc^o a5^>vw® OjLi«<^ <—^13 ^ 

OA3 ^Lji)l O^IpIj ^1 aI^aJI 5jU-^ AP j-w OAj j UJj 4 ^ / ^5^* 1*5 A^-^3 oU>oVi 

. A *>- \lmJ A^j-J 1 OjL*!^ 3^^ AwAajS^ 1 AP^u^J 1 A^-j 1 . A*$"\»*a< ^ J, ^ m ^-*31 
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^ - 


(l)bLiiu 

ji# AiU^uJl ( j^j A3^UJ\ JjUuJI Jix> 

Up . ( yXoXa (j^f Aj jl>o Aj©j3 jL*uJ apLJU 

: Jt 

_>\j^jJ\ *UjI ^3 Aj©jAA3 a! 2-^»jljl APX>~jl ^ 

?S^ja)1 *UjI ^3 Aj©jAA 3 Aia^yuJl APj^Jl X>~jl ^ 

?J5Cj^ 5\ ^ AJiiSh ^Asji\ A)^b U ^ 

AjLs33 Xu 1^31 X>^3 A^JxXa APj-**o AjjI>u Aj©j 3 oS^po Y* 
J^liO Y Xu^ cf 4 I 2 AJ ( j^a ^5" Y Xu ^ip 
Aj©jjJ\ $3^3 AiUc^dl ( j^J A3^A*3l JJUj LjIu ^j\ . aJaX.) 1 j^X ^*5"" 0 Xu P o>^?l 

: ^3i 

.4j>-ljjJl 4Pj-^> Jj>-jl I 
.((*>3) 4^U*uJl^ (j) A*^aU^Ji A3^Ud\ uXiS ^\ V 

(r)bUiLi ^ 
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\ Y f 

l 

5 

1 > 

/ ! 

\ 


apLJL ^1 



<uLs JlJL J^ajJ! 


^3 ^^pj x^^3 ya aS^^ Y> 

^3 jj>-^hj ‘(^3^ Aj jjjJl U>J&X>3 4 jXj» ji ^j*u A3U^«Ji ^ia3 

.AXliM aj jji)\ 

. u-Uol^-4 X-X^j ^3 aS^j^J 1 ^X> ) 

?jj-<pj ^x)l Aiix^ S Xu © 

?5iLuJl ^Ls ^ JlX 4^Jcu.l jjJl j^j3l U © 

M ?- 

.^^aP APj-<^ ^ 

j->-)!\ 2j jj^l J^2 j> <yx3 li-U-*^ * apLJI jj-«p (x 151^ *k 

:A3^A*3U J ^la.*j> j AiaX ^XXoq Jo>- ^3 l!j^o ^ ^J. ^ 

• 3^^ i ^3U .C-oU* S^X>-J A>Cia ->j^ C^s>- ^y* (Y - (jY + ^3) = i/* 

. <— 1 ^ip ^ ^ 4 \ Y ^ 4 ^ Y 4 £- ^ I 1 taX^P* A 4 Y 1 kXp' ^ «wu^~ bX^’ Y Y 

. 1 AP^^J 1 6Ajfc 6l^o 4 A»w^j 1 \ 0 Jjk 1 Ap^^j I Ak>tA»A 

jsJbyZ Cjj^P ^4>-^ f A^>- y<a ^ UsJJPj 4 4_> f iS^Tl) ‘Ln^-^! 1 

jUaiM j\i jllaii)! j>6 ~L)^ a 1aJb /^5^"\ * l&jl JJLa A^Iilla AP^o Api>- jllai 

AliH3 XP S^La jliajiM A^X^2 j» j! J^3 “Ly^^© A^IalLa AP^ Jil S^L^f JJP A^X^a^ 


%> 


(^jjlXI ^liJI t h u*i) I— t_ciliatt l_jIHS 
















































Rectilinear motion with Uniform accelerated 


^AA3 Js* (jl la>> ^3 4»Aa£w3 1 i5^>J 1 3^ 

x>~ BjL^ JS^ 31 3^3 oij) iibjIAl ^ 

4»l>tP cl^£Pj-o> ^3 CA^A Cl^J \~fr) 

^3 4P'^**> ^3 la^l) o!)taX5^ ^3 J 0^3Al 

.JlpI ^1 l^3J3 *LA ^3 j 


A*s3 


!(Rectilinemvariablemotion-nonvariablemotion) ^2c*»j>)iZ>-^^ Jl Bfl 
c 3 ^3^^ JJj^i ipjljJLo j^Ju 1^*3 O4oo iS^jsJl 

I ^ ^ 3o3 lj ^ 

4»o I 4*0^ I 4P^_<A I - 4»o l^.J I 4P^»<A I 


0^' 


: (^) 4 UJI 


r ^ / ^4” jl r Xj / jl r o / ^ = 4^,li ol-^-jj 

: j! Ji^^US' 

. *>dj 1 ^ l. K .i. J 1 ,^Z***+±*3 OiyX^^A 4, W^%) ■X^C' I ^ 1 j\T 

Velocity-Time curve " A^J^LoJl) ^CtJU 

31 :J^£3 3^lP^ ip4*^*3 C-otajl ISI 3 ipj^Jco ^Aio^j 

U>5^ ( 4 . 0 -^ ipj-iAl jUipU) (4l5*tJl) ^jL^Al 3 ^^^^ cipj3«^ i$^>Jl 

•(') J^U» 

^jL*Al 3 ^CjJ <ij>j^aij iS^pJl 31 : Jj^JL3 ^ i^j-*Jl jljJU j^lo ISlj 

.(r) JSCi^L^ DU(iUAl) 

.4u3alLa iS^pJl 31 • 3 ^j 31 ilolj ip 



sju]l 

(Y) J5w 



fT)J_SLij ldqjjj 


.^jLvJI ◄ 
.^ojJl - AP^Jl ^ ^>tl« ◄ 
._/-*lJl <uJa£wa aS" j^i-l ^ 
— 4& j *Jl (ju 4i*)\j*Jl 4 
. ( j^»jJl — 4iLvII ^ 

.A3LJ.I - 4P^Jl A3%JI ◄ 


Q uLldIII Qi -t 1 h r>pJI 


Acceleration ^ 

^Jcdl <uJarj> aS^4 
Uniform variable motion 

a!>cP 4 

Uniform acceleration 

faZt.A j\+,g&l 4 
Uniform deceleration 


^JjUuqJlq Olq^ill 


oUj jA (Jjj 4 
^Lv<»4p 4 ^»iL>- 4 JI 4 

l>sJJ 4*j> J-^»J ji ^ 


LjLuialjjJI Ljlrtj ttal 


1Y 

















































Uniformly accelerated motion 

libolj IjljJLa iLli AbxxM 4j>Ala jlS^ 151^ ^iaALa (a1>p) ^jLAo jl 4^1aIAa A$^j>- A5jj>Ao jj_ Jlib 

.AlajVi £^a:>J 

:AJ^h oljU*3l jjo JS" ^Lsu lilo iuiQdni jnoV 
. r O / J Xxaj AxJiALa j AxS^j>- ^UjI ^3 ^A -44 * 1 

•V / V£ Aa^j ^^Lol ^3 AP^4a> ^pApa ^ 

jduo (0) 

C J)l^J ^-AP /^ 1A Jl^/ ^5" 0 * j^a ^%-Jil^ J*£>- ^3 A)^>Ao Sjl^ APioU O^Ju 151^ ) 

^jL*Ao A)^>Ao Lo^>l .oA^jl $Aj£ ^ j ^\A l^AP(j ^SC^l Jji3 Sj\^w o5j^>OJ 

lMO 

^A^pAJ2*QJ AP^u^J 1 ^3 Ls*-^3 ^jA^" A3 c ^a a)L**c^31 LJ>\j\»u ^z.y 2.*J 

. ^a^ a \j ^ lu^^a ^^ \«*.4<»J 1 olj A) ^A\ * A3 Aw<»^aj £5^.3 l)^® ^i ) 

:jjfc U^Aa Jff 4j A)j^>Aj <^jJl ^'jLoAM jl ^1 

r .. / \ _ o ^v-^' <y a^' 

^ f v_ '• " AiUjJlSjSiH 

j^j oi J^La- Q 

t<j\y 0 J^>- /^ n J\^/ S V1 ^a ^£L*wa Ji£>- ^3 A) jS>Cj (f) ij\^u APj-w ^UioU O^Jo 151^ ) 

J^i3 J-^ / ^r * ^1 J-^ / <S \ V Jjo Jo>Jl (J^^ (^ (l-j) BjL^ APj-w ^UioU O^Juj 

. j*m3 ? ^ ^ A3^>vo 1 .A^a^l oA«^)l 

Equations of the uniform variable motion (uZl u^4 ^Sj^l ljV^Ijl* 

a 5U>- ^3 (j^p^ ctAPt A^-lj^l Ol^>Ala3 4j^x>Jl oL^Uii)! ( j^J ^Ul CJ^taUta O^J Aj>-j5 

^iilLa ^jL*Ao a5^>J1 

: j^jJI J 4pjxuJI 4iUxJI :Vjl 


^ AAPj-w A>Ala £^z\j Al^li aUp 4j>Alaj ^ aJIJAoI APA>AUj ^Jil^a Js2^- ^3 *P> > ^ 

: j\i (j) 4^Aaj 3jA3 A^o 


j - + .t = t 


:Sl^l 


■t - L 




. j^jSsj - ^j^>Jl ^Ua)! jj>-\j 


IT 


(P^jIAJ! ^yjlAJI ^ rt u*i) I— t_Altatl l_jIHS 














u^Lbjji :aiil£ll iiugJI 

*L*aji3 u>j jjSCc^j a*jj! A3!A*3l ^ 

j _>- = ^<j* = ^ j ^y 0 ax$^j>- ^-***>J' Ijj 1M ^ 

.A*oJj2»<*<*fl A^'^.wJ ^J^>%*o 1 ^ ^ ~ 

JUjo 

elsol ^3 J-*^' '"o / 1&_)J»3 4ola"«a aL>juj Cj / APj^o C£ul® ®l>Jl ^3 <c5^>- 1-ij Y 

: 1 . 4*o 1 taXo^f 1 4 fc P^fc*J 1 

.a 5^>J\ *Jo j*« jlIj5 0 *X*j APj-w 1 

.Co / ^ ^ AXP^*^ ^^* q2j aS^^M £*4j ^^2uo ^£4Jl 1 v 

J-J'«0 

A5^» ol>ol UgW-O^M (jl I 

t t 

.^l^j © = ^ c j ^*** ) Y = —^ j = y^ i4 1 (w®ljl^j 

.d./~-ri = ^ .-. oxy + < \ = £v. j->. + ^=£y 

•X^' c = o ••• jr + ^ = ot .-. j_»- + ^=£y v 

<_M of j^Li Q 

4®>CU el®>Jl ^3 JajJ r O / ^*« 0 4.<Jaw> O / ^_^Y • 4 ■C-j~*-> Oj\j el®>Jl ^3 <%&j>- ^..c>- 1 Jj Y 

; 1 . 4*o 1 taXo^f 1 4 fc P^fc*J 1 

.aS^JI *4o Sjo-ij 4jL$3 4 j1^3 ^3 AXPJ^4» I 
• (J^ / NA AXPj**4» a5^>J\ ^Jo j*o (J* 2 -*-*, (*s^ (J^p^ ^ 

JtLo 

4o>-jl .4jls33 ^h^Qj GjA 3 ^*aj ^3 O 0 _~'^~y^~~~^ ^ ■•■ 3 .-.. " .^ lo- ^3 ,lJ^w>^o Y 

. ~ jum3 ?l * W*>s3 0 ^ ^ v*--**- ^ *^ 1 ^^4 *4S^>Jl 4A^&£" ^1 w\j£* 

cM<0 

° / ^' 0 = "^' X0 ^ = l) - / °/^ ^ cY 5 ^-*^' APj-* 

. 4^j\j Y*=j tO/^Y = ^(C)/^\0= ^ "A^LuOi oUlu 

^r- + \o = r.\ j^- + .^=^-’ 

r o/^-,i- = ^.-. u-=^r- :o1 °J\ 

. 4j J.y® S') 4j“^ iUlj>J ^L*uJ (j( ^.,.®>J I • ^> _>- '.' 


It 


- CjLcusLjJI Girt j <tal 






r - r 




til j$l* Q 

.4jL3:> <-JLy2J Gjd3 J jaj ^3 J-U / ^ \H ^1 J-U / ^ nr j-a dgyflSUlS \z>~ ^3 SjL^ ^ 1 j>Cj t 

.Ui>J ( jSCgd ^i>- 4 dUS Jou ^iaAj> ^ jJi j^plj SjL^Jl l^j ^x)\ a1>c*J 1 d>*jl 
The relation between displacement and time u*jM3 iaLodl SSnUJI : LuIj 

. ^ u^>J 1 - 

APj-**j udda Au>lada Ai>t3U .l5jj>dj> ^o>Jl JoULoJl ^3 

^ A»ol«^»J 1 Agp^»w *w 1 A»o\j 0*^ d^J^ ^ A«old»ol 
^)j_ J^P do>d A>-LguJl 

. d-Jda^ jJwJsad^a 

<—1 A^'da*a + 1 A^'l.gga = ^^.3^ A^'lgg^Jl 

(.L-L^-f^-L' 

(j->- + ,^= jj^' AJSj) (.^- 0->■ + .£\) 0 y + 0 ,^= ^ 



V j^y + 0.^=^ 


55"j^Jl ob*dl 


•L 


4j>-lj^U 4j^x>Jl oL^LiiM 1 ^4 ^3 d-*-o>~ 

l)jn QH iVl j i mV 

. ^j*a AgS ^ %gg^*J 1 Ido \*adcP ~ A3lg4W$Jl^ i^^j\3 Aa*^^ L .. -* ^ 1 m ^ 

gAj a> ^3 aS^>J\ c * = —>* LadlP J^LgM aJu*^ \ m ^ 

Jllo ( 0 ) 

: L—.ij l 4 j \ “ A£*^**C> l^ji 

dolS Jjouo APjgg)l dg^ailo dg>j 6 J*a\^Jj)\ 

.(jlI^J o JJj-a d*j OjLgJl dciijj ^o>- 

.AP^-g^Jl ^j^i3 \d Alta>tP I 


o 


t 


.liUo 1^5^- ddijJ ^1>- 4 0j^gJl l^X* iaS ^1 AsLuJI V 

: f' f»-^0>sJ! i^JLAi LaJJtP 

^ joi-o 

^ / ^ 0= vA X ^* = ‘- r ' / : ° ^ o"/^ lT* ckj^ * 

jljj o = j c *=^cO / ^ Vo = j ->- + .^ = jj3Ui)l ^3 

r o/ c o-^3^ -o + ro = ./. 


V :. 


d / ^0 ojljJLa ^lalLo j^ojCj lSj_>d> BjLgJl jl (^1 


%0 


(_£ ^jLU I ^jlgll t rt (<ot I— t— cilia11 l-jLHS 
















































u^Lbjji :aiil£ll iiugJI 


r j/^°- = ->■ ‘ d->° = j ‘O/^To = £j jf- T j->- y + j,^= <-9 '•' ^ 

,o = Vox(o-)|+oxVo = (J. , i 

Jaj <ji J$L* Q 

/o/^ y 4ola"ifl aJu>ju 4-> j.ygg'i 4S^5- Jai- ^9 CiS'j^CS \Jl2>\ Cj/^V * 4PS^Ji*2 9^5" 0943 t 

.dSjjJl £-4 j 4H\j V JJj-* Aju 

The relation between the displacement and velocity ia.1 j)f I j it j«JI jua 49*>l*JI : HI Li 

(Y) r j^-y + j 0) j->- + 

V J ^ ->- + J ^:>Udl 

^3 4^3 (Y) d^Udl j^dU ( r j _>• y + j ^) _>• V + v £^= 


V + 


V 


L = t 


Jllo 

4P^_fc*tj 4 ^a t * ■ ^ c \ £ d S oHoI ^9 C-g/^V* * AP^***^ . . J11^\ 0 

4] Jajl>- ^1 p APj-^1 ^jio C^allanil j t 4 j j.y-gg"!! aL>j»M j'aJLs Aj>-jI -Hi/0 • 

•jjSs-H ^jXa- \^ajio ^J$\ 4iL*uJI Ags-jU <4£jljL<JI j-oii 

__ J-J'O 

dS^s- slaol elao'Vl (jl 


r.. = . L 


o/f\o. 





^ • , \ i = H i O / ^ \ 0 • = ^ aJUJI 

• ,\£x^xr + v (r--) = ''(\o.)-'- ^_9^-r + r ^= r ^v 

ro/^iro.. - = ^- : .k.^dLj 

aJUJI 


o/ f r. = .£_ 


'•=t 


r Lj/^iv<>..- = ^>- • = ^ t o/^ 

<Jiro.. x\- r (\..) =..-. ^9^-r + v ^= v ^ v 

.jjSC-H! ^£>- TV diLws JaJlaJl ^9 4*al*aj3l ,jt ^1 * , VY = i_9 .'. 

Jaj o\ J$H Q 

49L»uJl Aj>-j1 .1 jZa IVo dil^a C -«la 9 (jl Ajo £^ 0 ^UioL SjL-u Os-j^j O^aa> 0 

.jjSwJ ^jS>- dUi Ajo l^nlag" 

Aj>-_jL^/ 0 • 49U^ 1^9 CH><al*9 £j / * * APj^g aJc^" ^Lf- \lii9l k*a\^aj HJiilal "V 


•n 


- CiLcusLjJI Girt j <tal 


























r - r 




l^SCa^ <s A^JL>- aIaS”" ^lp l^3^\i^^J \S^J 4 *UlalAa AL>t*3l jl ^ip \SJ^A^21*2^1 

a!a^3 1 ^^>0 ^^s3\ AP^-i^Jl 

.. Jtiuo #dft 

The average velocity within n w second :4aj^UI AxjuJI J^. ^Koj^jXI ax j%dl _V-' 

. AAP^ ol>u\ ^3 r o/^i A^alAa aL>Pj o/^\ * APC-oU’ ol>u\ ^3 A^p- Ijj *\ 

.JaJb Aj\iJ\ J^>- l^*ia3 A3 jjSC ^51 AiL^l :Sfjl 

.I** Aiali5\ { y*i*j\5i\ l^*ia3 A3 j^51 AiL^Jl :ll3li 

cMO 

^ r r t 0 n v a ^ 

APj^Jl jX gU-J^M 


^ 0 / : 


0 /^ N 


X 




^ ^ ,*_, A»o\*Jl ^ 1 AP^^Jl A^^> 

.A«<j\j £ ~ A^j AP^»**J 1 1 \ fiAX i, Qy^‘■‘■A ^3 AP^u^Jl = 

,o/^-VA= 1 y X 1 +\ .= ^ .-. 0-P-+ . £^= £_ '•' 

YA = ^ X VA = < j r o_p\ X Ak-jXjl 4^-j-Jl = 4_*waUJl ^ APjkflJl asLuJI 

^jLj (^1 *UAajJl Si^lfiJl lX* 21A« ^9 AP= Aa^hJlj AAaliJl jAloliJl j!A>- Al^jlJl APjuaJI A^-^3 iLulj 

. a5^>J1 *x> ^jjQ (jl^3 A i^j¥^ A*J AP^Jl 
0 /£ V = A x £ + \ * = /^.*. (j _^>- + ^ V 
A£ = V x IV = ^ X a1a<*u^a»^ 3 1 AP^u^J 1 = Ax**i\3 3 A»<^\^3 1 1^31 ^^3 APj^g.(?.a31 A3l^4*»a3 1 

.^^>-1 (3^2J 

oi Q 

.AlPol>Jl ^ AuJaXLQ aUpj (O / * ApC-oU ol>Jl AxS^p- ^ ^ 

.a 5^>J1 ® AP^laiuJl AiL^Jl 1 

. Iai3 3L^sUJ' Ajlijl ^3 APj)Li2j' AiLcJl V 

AiU^ 4 a5^j>- j-a Ai)li)l Ajli)l ^3 ^ia3 15\i cA^J^-lLa aL^juj CAoU* fiUol ^3 U aJIA^I AP“Lp^ ^ 
\^J .1 jZ* 1* A^U^ Uca A^wflUJl jAA3li]l ^3 ^ia3 4 1jA^V * 

. A«o 1 A^o^ 1 AaP^»w^ 

f Aii>tJ\ Ia^j> 4 V* * U>^JAj A^UawJI ^ 4 f jAda>v« Js2^- ^3 <3^^^ 3jJ>Aj ^ 

^iaib (3° A^ialAa 4pd\3i Aju 4 jl1^5 \ * BJwJ ^o/^V Axilla aL>ou j^S vLJl j-a 

^3 A3jJCAuJ (^A]i 3^-P^ Ala>wJ( ^3 ^iJL ^A>* Jt^'^i £ ^'^ > " 3° ^A33*wa 

.^j. a!a>v4J \ A3L^«Jl ^o3 


%v 


p^jlAl I ^yjlAJ I < h u*i) I— u-Altatl l_jIHS 










u^Lbjji :uilill iiugJI 


A j^JI jjijljJ JlC. ‘~«l 5 j»U~ 


Jllo 


\ * Aju l^ljubla Ojl^u Oi X3 A^S"L- AlajJl £jy> J ^VV A*ialLa APj^o OjL^u £j>£3 V 

oXfy OjL*< aj c ij# / S\ * l^XPC-JJ j ^>- jJU \ * * A3L*wa A^lalLa Al>t*j A$^>sls (J -0 (J^ 

a 1?SjL- £S^>o Aii>J AJU aA*P AX3^JCP-\ (j-apl Jj>-j1 OjL^JIj OJb*J ^1>- APj-tJl 



.ojLJl l^nlas ^)l 

J^JI< 

(jl_j 4 a 5^>J\ ol>J\ $l>J^h j m y^ > 

c j AlajsS jap aiS^L* caoIS^ SjL* 

f ^1 4 ^ * * A3L*wa AU*ii3 

^liioU l^j OjL* ^ ^ * ^p 

.^> JAP SjL—JU AAp>J 


‘ o/^cV-=^xvr = a -/ r Tvr 


—^ G^-asM I A,.. t .j,. ) \j 


o^v + T ^= r ^ ^u\--=o c o/^ro = ^ c • = ^ 

V o/^-^- = -^ .’. \ * * x_>- x v = Vo x VO 

j\y a = j •’• j-^- = ^° •’• j^+ 

(A - V® — A^l£U.*.£ AP^»**<j aI^^aJ 1 1 A3\«**<»^Jl . . 

J*u\j> (\ * + (j) = GjjJ j-aj ^3 A^U^Jl CoJa3 SijUa<Jl SjL^Jl <Jc 
Aaj\j — 0jA3 ^^3 ^ A3\»<«w^Jl 4— a < 1<? 3 a]^?^»**J1 4 

Ajli"\*=J jl (^1 (A - J ) Vo + \ * * = (\* + j ) V * .*. 


jlo M * * = V* X V* = JPjkJLjl A3LwJi 

u! Q 

A«o\j r * *Axj ^a.^3 aJ^^aJ 1 1 A»s3 A ^\ja a)^^»w c ^y-> f 0 £, AP^^a-) ^ * 

APj^Jl ^ o*/^ ^I>» 4 V * * 4iLwa Axjaiu aL>ou AS^>sla (J^ 

j A^j^iJl Ali>J j-a S^jUa^Jl A^Up AI3^JCP»1 .^5jV( BjL^JU oJL>J ^1>* 

.Oj1 0Aj^ a.3 1 A3\»mc^31 


- CjLcu^LjJI CjliLcxlaJ 


%A 













r - r 




m 


(r - r)u_jjL-oJ Z9> 


\>>W'© 

A^J A^P'^*** ^3 ^ £ U&J ^ Aj2*6 A^la^O AX>x*J 1 ^yA fc j*SLt*uu*A \^>~ ^^3 d)^>v<J i 

.o / ^.= a5^>J\ *x> 

0jJ3 ^3 r O / ^0 lajijJLo aJjsxju Jj-o Ojli $U>J\ ^3 l)^>Ao AiU^uJl V 

• ^.= J^> £ 

. = A*S^^* 0*^ ^‘■^oUaJI A^jUJI A^1s2»wwA aI^P^ ^ A»o 1 A*ol &S*^yujj ^3^>vO 1 AP'^.a)! * 

A^dU3 Aju U^J 1 i^>—>- A ^ J i S lc^ Al^P^ * ^ A^j I A*o 1 AP^^«j d^^xo 1 AP^^JI > 

.= Aju^U)^ 

L^° tjA* V i ^l&3 AuJil^ a1>ou .yJal^ws J*^>- ^3 j ( j-a ^^j>* d5jj>Ao * 

.= AlU>P j\ AjL« J)\i 4 AaS^ jj>- 

4 ^«<*W 0 A3U*<«a ^Jg 2A3 C-J> / UkjlAjLa A*3 s2Ax£ a!^x*j l^->- ^3 AaS^^- IAj ^ 

.O / . = ^U»> AjI^> ^3 A^P^-*a» l)^ 

?0 / ^Yi l^PU sAAp ojU-Ji l^*laji> ^)1 AiL^Jl Us 3o / qj\jJL& ^jLao <j ( j>> £j[*^ C-Jilla3l V 

3 ^ Y Y <—1 4 L , -*■ jU 3 Aa^J li^P*^ ^ 3Uj ^%J 4__J) / ^ £ AP-j^4*J A»U»>J 1 ^3 ^U»*a< OjU»fc^ yyo v >J T 

. ^ ^ Aja LwtJ 1 ^ *1<? 3 1 A31 1 . A«o U> N N 

\V0 AiL^ ^3 (j\ Xxj O / ^V 0 ^1 O / ^ \ 0 A1P«j-w O^lj-3 AuJiliU aJj>oo Jsi>- ^3 A]^>s1 > t 

.cAJa] ?j^\ A>-jl 4 1 

Aj>-ljj^ CAolS^ 15U .AjU 1,0 J^U>- O / ^ V, 0 AAP* OjU^ '0>- AuJilU Al>ou A ^-\j5 <-~£*\j Ap^.® 

.a>-1jjU5 aJAai^I apA\^ ^jLj ^jL*a]1 3 ^3 J^U>- a^IjaJI 

ijib di)S A^uj 4jll^> *\ oA^J r O / OjIaJLs UjU IpjU^j (^^aSC^ oA)(j Aa3Aj 4A^>-1jA5( ^IP' l-^)A1) "V 

l^iaib ^)l AiLuJl jIaJLs Ai>-jl .u2?jl iaiL^j jl JJ ji-1 jl JJ 1 SaJ I^aS^ 1 APJ^JU S3yuj A?-1jA51 ^j> j$^ 

■p.j 

C-JtU Ja)1 BAP'U S^3 UsAJLPj r O / ^Y U^jIaJL^ AAjU Ai^xflU IjA^xJU Jj A^3 Aj>-1j^ 4^5^lj Jsa^a V 

Ad^O 1 A3 Um<^) 1 A^-j 1 .0 Al>- Aji,s3 ^ 0 A»^j AP^-i^J 1 6 Ajk As3 Wo ^ ^ ^ A^A»<^ 1 ^%j C—> / ^ \ A AAP^-w 

.A>-1jA51 1j l^.*la3 ^x)l 

^1 ioli 4 ^jUiJl ^3 j-4>j s ^jb SU>x3 AjfcUi 4 o / ^Yi U^jIaJLa aa^U apa!jj>ao Sj\^» Adli A 

AiLwJl Ac>jl .CA^3j ^JL>- ^O / ^ ,1 OjlAJla ^laHQ j^aio BjL^Jl Ca 5^>J AjU yjJ^ J^lj^)l AjU-AU^^f 

.fi^-wU»^ 4»J2J2J (3^*^ O^U-i^Jl li^ ^^)’^ r s ^ Adi^O 1 




(^^jIH! ^yjlAJ I ^ rt(<otI— t_ Altatl l-jLHS 












u^Lbjji :uilill iiugJI 


-l)jJ>o 4 Ao\j r * SAuJ l&j\AJLa 4*UilU a!>ou ^ybl Js£>- ^3 (J^Ljl j^o A^p- 1 Aj ^ 

.aJsS-w^^JI A *£*^+4 A.^^1 . ol^o^l ^jMm(L) ^3 A»o\j £ * 0 A*<J ^ 1 AP^»**J\j 

A^jl^jl A«<jl»Jl ^wIa C. 3 ^J23l ^lp A^1 a*.*.£ Al^t*j Jg2^» ^3 ^ * 

.All>tP ^jlAJLaj A^ulAJo^h AXPA^>~j1 cAx* 4>UM A-ulit)l 10*1 4 a5^->J1 *Aj 

A^iida AL>t*JJ j^SC^Jl ( j-o ^>o ^a a5^j>J 1 f SjL^» OlAj ^y*3l ^Jjd^a J^J> ji? ^ip (j^ ^ s 

4 ^u j X 01 l&jiAjla A^JsiXLa AP j^uj ^ ^>o ^ ^5jU-w Cl-oVS^ Ali>JJl j^oS ^3j r O / * 

^aJI I a^^I * 0 ^ I \ *1V mj aIss^J a«s»*^wJ Ij f a»<^.4^c< J \ ap^u^JI <_ .olS^ 1 a ^3 

.L*ste)\ a!a>J ^>» U^a U^>J a!^>J jJjLJl j-o Jjf ai^U 


bliiu 



^*-*^ - ^j^l) ( ^i>vU Ji«j JjliJl jSCiJl W 

Cj> / ^\ * l&jlAJla aJ»\AJo\ APl)^>j)l IAj 
:Jj>-j 1 .^Loli \ \ * AjAJ j*aj A^u 

.^jLd)l aI^xp I 

. ^J^s-ouj ^l^V.s.3 1 tf.iJ 1 ^1 Aj1 £ 


iuT-cInjj jiS c ii 

AP4^01* A3L*-a ^O/^ W * Vj2^j\JJL^ Ai>t*J ^3 A^^Jl Ac>-1 4 ^j>sla ^Ub j5^L* X*^L& )T 

^£A)1 ^*a^j ^ <—Ajfc^3 Aw^P * A3\^.4 <«a ^JgSlLoC ^j^yCsJ&j ^,j 4 * A3\^4wS A^Js2l»«^ 

.AXA^3 ( jjo AjA^a)! ^3 Ax^a^Jl A3jjCd! 


pj^JI 



'(jnr h J j ^nV 

^j^jj\^j a5^>J (o^a^ - APj-<-*3^) 

.^oLol^-j^^^<x3^ Aa3 (^aJI A^^l ^ lA^ 


^y^ic - CiLcusLjAl Girt j <tal 


V* 

































Free Fall 


(pj y'j'j LOQJLU 


jJl aS" j^-\ ^jul 4 

4 I 23 LJI aS" j>- <L4j.a 4 

. JjLxV jl 

4ijJ-fill aS" j>- 4 

•J^ 


fS 


Free fall j>- i? yu» 4 

L^j^i IoSU-1 aJu>cP ◄ 
Acceleration of gravity 


JjUuqJlq Olq^lJI 



?S ) y>^ j y* * 43Uo^j laiL^J La-UP La 

l b^JLu) & Lo1 ^3 4-p^-*> 4 a) LflJ^-J 1 .l3^>vO 

o/^ ^ , A J jSvJU* 4*0 L> \ Jou3 1^-Lp jijVt ioiH- j-oL> 4 j>^Jo \J^ 

...\ O j^ \ ^ \^XPj-w 4-oL> 4ouj 4 JjL^ 

. j-aj3l ^a Loji? ^-*wL£> aJUojJI 4P J^ !jl 

^jLo (*1 ^31 4-ajUla JUj^ ^-a) 1 \L>jJL* ^L*o>-^h 4 j LiL^o 

4J-P JJL3 ^4^*31 U 0 -iil >0 J (j) j-ajjlj 43 J-ajJ J Lo jJo ^O/^ ^ , A 

GL* jl LHj-a ^jL*j3l J^oo j c J-GaiG j5>o L^>ol U^ ^Jl3 ibjj j GJai- 

j5>o UjJJLa jl liaiL^ ^-^oGl jir 1313 4 aSL>o\ ^o ^G\ ^UiJl 

.4-JG (i j-*X*I3 ^Lpl L>J^-a jir 151^ Lai 4 4-o>>j-a <, j^l*13 j4J^M 

j^Lajuv ^U' 

^a 4u>I^JUj 1 4-GxxSl Ol5 4-<>-Jil**^G i 4$^>s3\ ( j-ol^3 ^«oG 4-***»l ^!l 45^>Jl ^yb,s>o 

* ft * 9 

J-a ^fjo Ij>- U?jJL*> ^G*>-Vl 4 j JaJL«J ^Lp 431 jJl (j) J-a^3i ^\J3>CL*o\ 

:4-oVi Sj^ya3l 4^-L) dijjo^ (_>-) 

oir+ r _^= r ^ c Y jiy + j.^=o c ji+_^=^ 
4->-ljV^J aL^xxSIj 4PJ- 4 JI Cjl^P-slaJ 4o oL^Lj^l ^3 4 J 4^C-s^>- 


^3 4^4 


^ 4 ^Slplj-a 


4j2^ LmJ 1 oj^y<?3 L> ^yF ^ 

.^i U) llo 

if a if 

(jJs jVI giruai lij jLa jl Ua^Lu jXut^Jl (jl£ Ij) :V^I 

( j-a ^3^ ol>o^h y& o—<^^a3l oHo^l yy^ 0 . 

.4*o>- j-a l-3 4 J 4 ^ 4 ^ 

JIjjo 

. 4 JU- ( 4 ^<aJu) 431 a*« jj^s 4j»Ia3 JjsIp JsaJLul ^ 

s_ A^aj Jjc «-lOl 4jdaJ 4Pj^u Us I 

lla J^Us- »UJ' aU 5" l^xkgj ^1 4iLuJl Us v 


v> 


^im ^mi 1 , h <^>ti~ L_jUaii ljLis 


















u^Lbjji :uilill oaagJI 


lM-O 

j _£ + = I 

y = U 4 T o/^,A = j(« = 

^/C 1, ' = 7 x ' ,a+ * = L 

V jiy + j ^= V 

y = j 4 T C>/^,A = i ‘ • = 

^ \ \ 

. jLo \—= -x^,Ax-+*=o 


<jl J 9 L* 

C^iaijl SJo-lj ^Loli J^uj c 5 ^ olaiL^ ) 
.1^1?jjL*» aIo^^uJI 4Pc l^lla5jl 4la>J API 

4 j\jj 4 Js 2 >J ydsu** ,\P La ^ 


*=L 



liijjLa jvuc^j) jlS Ij| : LuIj 

bliiij 

oils 

(J^Ip^f ol>oVi (jl 

- QL*> Lai c dUA) Ixo iJ> 1 jjoV 1 I 

?ISU 

-APj^Jl) ^ (geogebra) ^Ujj ^ 

[i«»] 3 j Ujip j^,A- = 

?Ja^lSL 


.(^»a^)l 4^LwwoJl^ (3^ ^^L*3l ^**0 ^*al3^3 1 ^jm. jd ^ 

^Ji^-^JlSU c V ji,^ - j\^,*\ = ^ 2 CU*>- 




- CiLiusbjJI Cj[ 7 i j ttal 


VY 


















































i" - r 




.4.JL**) (jfrUSi ^9^ 4 -Uj\ ^9 ^ ■>*L > J 1 4P^**' ^ 

• > ^ jls [i < V[ 9 o t>JUP t • < ^ 0^ ]? ‘ *] 3 O t»JUP :^i 

MO . \^jJLy& ^\j}Jj\ ^y23\ JwLP 1 ^S^^u>> 

•EL ... (J-i) ciJ^. (%-^>A 3 j-oj ^ 

— = ^Ujl j^j ' 

4Pj-^f jl jJLa ^ 


JL 

jr 


<Pj-^ j\jJLa (JjLJ OJJiJl AlajiS ^J\ \^j 3j^u ^51 

.*a\~ 


^ y ^ .4 j2JL>*-a SjLiL oiJi3l 

^li)l GJjk J^>- ^u3>Ji Lfraiai ^x)l 4iLwJJ 4j jL.*4 <Jjl La SjI3 J^>- ^ 

'^ril i j i^m'f 

(o) ) A»uL^-Jl <_^xL< 3 ^ ^ ^ A»ulw\*ul ^S^^uKi L>»w^ L-3*X3 1.M ^ ^ 

.^laJj! ^>J1 Jj^j j^j 1 

.^sd\ aJ\ J-^2J ^UjjI ^*231 4iLwO V 

jiio 5 

• l$J^ J^fj (^1 AsLuJIj ^IflJjl Jl 4)j*SJ J ^-j'' -^->/ 4&J^J ^JsA lL.1lj L_9iS f 

J^JI-O 


: jli v^-^l 6 ^' ^ <^\^ 6 ^' ol 

(^laijl ^as\ Xp) • = ^ t r o/^,A- = i c 0/^= ^ 

;^U;j! l _ r ^ail j-0 i^y.y 1 
,jVA-H=..-. ji+^V 

:^Uijl L# ^ai1 SiL»a iU«j)! ^ 
t_9 X ^,A x r - t (£A) = • .•. lii V + T ^= r ^v 

.t^JUi J Asl^a il>o^ ^ J)$ di^SCaJ " \ 


,j\yO = j.-. 

jla \VV,0 = O.-. 


cM-j 6* J5^ 

.l$J^ J^fj AsLcJIj ^lajjl jj»j A»-jl .0/^ , \ APj^o \LlJ Oii t 

Jlio (^) 

\T• J-*^ • ^...'■>J 1 oJ^>-U • ( ^ J /^p j^; ^y..~>- l33J T 

.ciJuijl 4 I 2 J& 


VT 


(_^^jLU I ^llll t h 11— t_clltat I ljL& 






^ * 

> 

o 

I 


t 


pj-ajj' i _ 5 ^as' 

t 




t^Lbjji :aiilill oaagJI 

lM«0 

oUj^fl JA JlpI J\ j 3 l 6 1 >jVI 

el>Jl l^j*^ Cj /^ 

. j VI 4 -wL^-P ol^cjf A , A - = _5 

.oisJUk*JyL-tLjj^ rr-- = o 

T jiy + j.^= ^ 

. =rr-- i v j^,Ax^-j\n = rr*- 
• =(rr*+ji^) (\* - j):J^iMjlaaJI J-UdU 


(^jiy) 7^- = o ‘ '*=o 


j^a 

uj, ^ 

.di 3 S ^Jji>■ dL>jJ Jj>-^ Jj& " ^ 

j^j ol Q 

o*X3U3l ^\^\ Ala^lj^ 0 A 3 U L^i Oj5^ C1*34J5 T 

oAiljJl 0 Jjk .l 34Ji3l 4 Js 2>J 1 ^1£u*< 4 1^3 JJ5 

( r~r)u-!jLoJ 

^1 Iglp^ U .<Jl^2j5\ 1 £-i5jj SJiU jjo 5j5^ laJL^o Jii? > 

4 ii>J ^ l^XP(^j. Oj 5 ^ C^SJLuj y 


: ^j£* 4 ^0 L-^\j ^f^vs>~ JaiL* T 

Ji J-°J 1 

0 ta\^J A^P^« 4 A» 

.jXoVy 4iL*wa ^Ipl ^3^ ll^lj cjllol \ 4 ^UjjI j^o J^UaJl jjo Bj5" oiaJL^ t 

• Oj^L-S l^ol yXxJ^ ^j3 4pj»u) ^*-*^>-1 

15U ^X^cs'J3 aA5j J5" ^jl ^3 L 5 ^l ^^Ji3l 5^5^ J^j (^ 5 ^ i *—>J^Io 0 

: ^>-j^ .^Loli * , r 4jajJb 1^1 jJs2^1 j53i 

.aJ\j^ liPj-Jl © 
.^JHaJl 5 j53i 4^31^ cuL^j (^^3^ v 


<a7 ^JLc - CjLiusLjJI Girt j ttal 


vt 

















i" - r 




f, f. g f. f, f, 

o/^ 1 , \ AP^ipl jll*l ^ , A Aplijjl Jj ^IpI j^c 1 

.1 j2^a> 1 ^3 ^ a3^^^ aIsS^J A*P 1 AP^-w 1 

:Jj>-j1 .4^315 V Jjo J! J^j^S JjL»/“^ \l»ulj o/^ i ks-j^j jL> ^9 j-^^ - 1—siJ V 

.^iJl (JaP ' 

,^L31 ^1 jL> A.ol^aj JAP AP^»*a> ^ 

^jJl Jj>~j 1 f r ° ^ip A3sa5j ^jjo o/^ \ i AP^ipl ^1 C^lj ^-^->* OA3 A 

^1 J*aj> ^^>J\ oli-U 

A*j '^ LuJ oJi^ajj OAiiJl Ala>J ^jjo (J^ i A*j cJl*^3 Si^U ^)lp 1 ll^lj S^ 03A3 ^ 

Jj>-j1 .oaHJI Ala>J Jjjo fj\^ o 
,5j^3l L-3A3 API 
.OAa3l Aiaai ijj* 5As3l^ CUl^aj ^lajjl ^*a3l ^ 
.^j^aj^l ( jP 5A3U31 ^1 j2jj1 * 

f. g f. 

: A>~jl . 0 /^ A, i ap j^*o ^ip^f ll^lj l-3A3 1A *, 0 apI55j\ ^jj A^3 j-a J ♦ 

.qa£31 a!a 23 ( j*a ^.4*c>J1 J^aj ^lajjl ^<a3l 1 

.0>/^ \ \ ? V AXP^-<^ -laalj& 3^3 fr***^^ 1 A3^jCOo a 3 I ^j*a^3 1 V 

.OAaJl AlaJi3 ^31^ ^4>J\ J j^aj j^j * 

• j^j^' ijl ^4' Jj^j 3®j 

f, f- f. & f. f. 

.jbul \ • , 0 4iL^ 4jli3l ^ C^*la5 Igjl Jc>-jS 4 ^jUl \L«lj e_p cJji >U- AP-la3j\ Jj (Jlp-I j^s S\ 

:J^j\ 

<i^3A3 ^J1 APj^Jl 1 
. 0 ^31 AJj^ cJl^aj ^UjjI ^a3l V 

^ l a ^> ^31 J^^aj3l ^3 B^^3l AI3^iO»l (^aJI ^ 

iijirlnjl jiSciV 

^la^ ^ ^ C^/lj j^T a!^j>Jl 3\ j^-a3 ^^ laJi^ ^ 

J5" l^*ia3 ^x3l A3U*uJl c ij je L^^ ^1^4^31 Jj\j£3 O / ^V * AP j**j 

^I 2 L 0 { yjb\s>o\ ^3 jlS^pOa Jjlsdl a1o>J jU>-44c>Jl Jj& j 5^51 O c^oupl 5jAi3l ^^44>J1 jja 

?fil>oVl ^3 


VO 


^^jlAJI ^LUI c rt(<otI— u-clltatI l_)IoS 





■ 




Universal gravitation law 


OiiiiU 9 jSo 

IjL^ x£* 3L ? j-^Si3 5^3 OJJb j5 j^JiJl a5j.:>J OJoo 153 

j5b JjSC (j-« 

1 0 *^ 1 1 ^)1 •iJj^l taXjl) 

.^3^>-Vl 3 ^ ^331 3 -° kjf£>\>- a33- 351^ ^5" 1 

^z\jji\ 4I>o ^3 OjJLa ^iJl (J^l^ ^3Jl Jj3\S ^ip jVl 4_3 jjCj l3j^J 

: 3 l 33 ^ ^ d-w4>- ^MAV ^Ip 4^ou3a] 1 4j3Jja) 1 

-Us SjjiLja 5^S j^>3 l£^ 3*^>-Vl ^>53*S j^3 J5^ 

. 3-^-> 3 ^ 3^3 1 3***^p^ 1*^35^ U .3^3 


jjoJl 


e 

3lS" 153 


.^351 ^Jj>J1 C-oIj jJk o ^ ^idU *3>U3 4-3 t ^1jj>-jL50lj 33^lJ3 ^3 4 ^3 

gravitational constant * j*Ul( CoD l3ujju 

3 ^> A3L-«-3l^ 4^1^3^ 1 3^-a J5" ^ 1 jJL« c i y^\^S' 3 ^ 433x31 ^bX>Jl 5^3 

/• 30 ^ ^ \ * x *\ 9 *\v Kjjjsij ^jLoj \ U^jjS^-a 

■ypQniVi junV 

. 3 ^J 1 ^— o3tJl 0^3 l^JlP V-J23^1) ^*31 3 ^ 1 ^*^! <^1 ^ ^ 

*4a 

?3^jlu 4i3^Jl cotajl 151 3 ;^>- 3 ^ 4)33x31 5j3 OJoo 153 -r ^ 

jj 2j jU^Jl ^ 1 jj>^l ^3)1 < >53>xx51 ^^5 j^Ia5 V 153) ~Y 

jiuo i ) 

0 ^>u t(j\j^^M Oa^Ajj ' ? V o iujliM dA^Sj ® 1 ^ djc^ i 

^3 UIp 4 3 . ^ ^.a > ^^>^1^x31 oj3 <w ■*«..>•-1 * 3 >«^j A3 3^3 14 . ^ a IS** 

3^>sS^ /. 3^3^ "" ^ * x "i,"iv (^jLuj ^U3l ^jj>Jl oj3 



(tv I y j j Loqju 


.^jdJ L.Jdji-I j_^U ^ 

.fUJI cjjULloolj 

3 ^ AojiU»-l ^lL>tP (JfU ijjLfiil ^ 




1 

Q 1 ml mill oLaJJo^ioJI 


\ '. XO=^ 

4-3 

:aJ^33\j ^3.3u U 4 I 0 

a Ip ui> ^ 


Universal gravitation 


^>LjJ| Ai-I CUjLj ^ 
Gravitational constant 

.(^jj^-l o j3 i 

Attraction force 


'JjliuqJlq Olg^ill 


dL^j-lp ^Jl ^ 

Scientific calculator 


- cliL-tialjjJ t k_>l < ta'j 


VI 



















£ - r 




J-JI-O 


r ©>" / "n • xi,iv = o t ^y = ^ic -S' •, vo = c ^>S o,r = ^ 


w 


= _AiLxo = OV 

I '-* 

. \* 


. (lbX>- 6^3 (^5^3) ^ 4 X V, ilAi = 

j^j <31 j^u. Q 

_yu 1 \ • x r L$j isL^Jlj rr \ • x v j^hM aJc5j ri \ • x i j^jSh 4Jc5" jl c*Jip ISI \ 

.jAilJJ ^j^jVl k_>A>- e^3 .X>-jI / ^ ^ \ * x 5 IV C-oUj 

Jllo C ) 

> _ k ^>s5"* \ * X 1 l^'.'l"^' ^^Jl j*2jVl ^5"* ii • V Ijsjjl ^l£- AXILS'* ^ ^-^3 Y 

‘V^ / " \ * x 1,IV k_£jL«j ^l*M k_>Jj>Jl Oj\j (jlj l*JkP k-jyjV 3 -V>-jl ^S" TH • la^laS 

.^yyo WY\ * ^j^jVl 0^3 

lM<0 

0 = 3=0©© ©©Lj © •• x(l£. +m-) = k_3 k Ti \- xi = Y iJ < 3 = 

ri xnx^3 


- 1—5 -X I 

V kj 


©r--- ~ r---,-mAY = 3 


r (\--> x 1A-•) 

r (\--- X 1 A--)X wn 


x "- \- xi,iv = wr\- 

V 0 t 

£ :ji ,j\ 


rl \- xTx"' \- x 1,1V 



©®®®®®©©©®®®©®®®®® 
©®©©©O©®©®®©0®®©©©® 

CD©® ©©CD© 

JaJ oi J5^ Q 

k_ g yC ^>3* \ * x 1 1^* l*.^** , 1 0^^^ ^ ^ £• * x I jSjj 1 ^^3- 30 ^"* \ 0 * * a 3=3* 3>k^ j^3 Y 

in- la© 

y^ 7 ^^ \ * x 1,*\V ^jLo c©li jU HJlp 5ji 

j-£IJ^I ljLui^. ^ ^5^ 

^iaS k_ gy-3*> jU l*JkP •l^>kli»»' (3^3 ^k5_J ^ 4£j£5" lo.,».->- (jl yffyiJ AhS' k_^>-l Y 

/ T ^.jjjj"' \- xi,iv = c.k^5'in- ©Vi 

J-JI-O 

( V Cj / ^ 1 ,A = ^ k I = -^ kfU*>-) ^ 3 = ^j>JJ j^jVI oj^ 

1, A = 1, A x \ =1 _J 

vv (_^^jLUI t rtI— k—clltatI ljIHS 














isoloii tuilill iiugJI 



T ^S'/ r ^. \* xi,iv = 6 ( H 

: :^UJl iwjJjsJl j^jls 


.il .4 

-1_'_x o 

v oi 


41LS* I c-> Jl>- o ^3 

iM,A = 


iA>SU iJ x \ 

r (\--- xirv) 


x"-\. x1,1V = ^,A 


^ '- xl -- n- t — - = (!l) 0 *j'l\4\g 


\* xi,*W 

^ ^ 1 o^uif 1 31^3 1 ^^3 1 aA-aS^ (3^ ■^■OLi J_l3lQJ 

.dAta ^\ * * * 
j^j Q 

^jL*J AA^f jU 13Lp l^>Aau*> (3^ ^>%f ^ Axkf j\ ^Jeyaj j Aa3 T 

. jj^3 ^ ^ * x *\, IV <JjLu ^Ud\ OjUj ^ ^ * x *\ 

jiio 

( _s ) A*^3j*SI A-jiUJl aI^&P 

aIxS" jl lllp Jj^S ^^sS" ^ aIcS" r O / ^ 4*jil>Ji 4l»xC- *_<^>-l t 

^ 1V1 • ,_gjL*o *_oai ‘■^ = T^ ri \ • x 1 ^jLj 

lM-O 


“t 5 T 


iX \ =^.-. 


J (Xl/^ i_)ij>- eys V 


V i 


o/^A^m ~i 


A • XI x \ \> A A . 

■x" \ • X 1,1V = i . . -A—5 X0 = 0 . 


T (\--- xin-) 

J^-j (ji j5 La ' B 

l^^~W w X 1 aIS' ^,lT <v> j^ 0<X^^) A^oI>* 31 ^i *...^-1 ^j\,4* J I Jl*»^Jl ^3 £ 

liLa - ^s^S" ^ ' ' 


bliki 


t (jSti^Mi <LuibfcIt u ' \\yc ^ju 4jjUi*Jl 

^1 £- <■ t c t 4^Sl>Jl hl>«£- <. oils' lil 


^X^L = aA. 
Ii2L xi 


jiio 

oils'lSUv_-jjil jL&^rivi c^5'\rvoiUj6i J I a 5je ra A\blahs' J ji (J ^ J Vl^c5'oil5'lil o 
?3jSCj v O / ^ ^ , A A^jiU-Jl 


^y^sJo - (oLcuaLjJI oULolaJ 


VA 

















£ - r 




cUJi-O 

d! A\ = AhS" jjSos ja 531 AhS^ jl 

? = r i< r 6/^,A = ,j<^ wrA = T ^> c^-irvA = ^ 

r/ wrA, 4 a- _ VA . Vg v ^ _ v£ ■ . 

™ ; i) r i V ^ r i 

r o/^,ir ~jsJti <,;. 

o' J^La- Q 

^i^>j rr \• xv,n AhTj^ 1 \• xi,riU^ k _ii^j^5' u \• xo,<WjijVijicuJpli! o 

^Is-*-** 1 AoSl>Jl 1 *A>-^l3 ^ ^ \ * X \ , Vi 0^1a3 

J|CS - J N 

pjljJl gujjJl LhiJi-oJ 

^ * X *1 5 *\V = 1 1 <„* )ij y**£'\ ■ CLLLLI 

i j£* 1 oj^coI UdS^ dUj^3 oA>j t 15L« ) 
?Ca^j» S^5 j^sj 1SUJ Y 

^j-«J A3\^*c^Jl JwLP ^yJ ^lx)l OjJj] OJoo 15U Y 

?U U5C^ IjIj^ j^isu ^5h)\ JSCjJIj oljlJuJl \j>\ t 
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: ^ JjLaJI JiLiil J,l* © 

. ffl «> ^ i lj1 /:3 i vI j <—>i ^S** i 

j-oj I^ju aj^j jS" 51 ?jSUiJlj olj ji^uJl 3 Ap ^*S" v 



eb^ ^ji (jjAJ&kaa (jjj 4JMxJI 

:j^ r *^ijis^Sli j,l* 



t/ o^rA* J 
^ O^A^J 


.^3 (^)Uj 2 j U-& . l « i? LflX^J I U *u2»ww*»J I ^ ^ 

.^3 J)UjL J)U-J£x**wa U-& i^jLjl^w$Jl ^U-u2^ws*$Jl *’ Y 

1 ^U»<j2«WtcA U-& , ^ L^»»«j3»WW»^>j 1 * 


. ol)3 ^- 4^*3 . jl^*^ 0U31 L^j2^wtv<J 1 . U ji^icii 



£1 jilt (J^JULLA^ j^lA*iUl,fl j-U 3iM*J| 

J^fl 


j 

<-> 



.^5 US" ^l^a 1 ^ 

.^3 US" ^^4^4*-U3 ^U l>3 1 

. ^3 US" ^3 ^J2X*4»«qJ1 ^ 
































I -1" 


(Jb ub^iaij ljUu^uuXI 


^jui^luxaJ SAiWudl ^LuojVI 

: JLftl J*b 



= ->^ w c J^2 j 2^3 1 ^3 ^)l^ ^ \ 1 ^^3 (^\j2*^2*^ 4 1 

| = PI c \sj>- ^^3 (^IS^^^ m J^ ^V^J1 ^^3 1^5^ (^Ia1^\j 2*^ t '-^/ w 

(j) = Pl-*,^ a !a < ? .> (^1 ^3 ^IS^Liwj (^) (3^-**^ ^3 ^5^ *>j^ t ->^ ^ ^ 




Jll° (^) 

: jt> r ‘ Jiiaji J^JI >1- © 

“~ ^_j ^ 1 PI ^_j f ^ 1 1 

> f 1 PI —2*~ P 1 V 

. = ->- f i^jl^uJ' D yj 1 * 


n. 


T 


— —">~ f ^ 1 Pi —^*~ <—J ^ 1 PI ^_j | ^ i^^***d 1 * 

lM<0 


M e v vf 1 

{^} * </>© 

j^j ol J 5 L* Q 

'■J^S* d- 4 ^ ^ JjW' JSCiJl J^li Y 

. = LJ —>■ —>■ '--' I^S I f"l f twJ f 1 I 

. = _>- l«J t 1 f~1 _>- l»_> t I *♦* 

.= ©fn©f e 

. = w—'* f i r~i ^ ^ 


<v> 


^ LU I ^jlull t rtnotI— c-dllatt l_jIHS 







































^L2JIJ 2U,J0«JI :0±UjJl OU. 9 JI 


#•= (i -najji-oj 1 ® 

.= -v/* n J jl$ 4 // J 

. = O 3 0 ^ 0m >j M D 3 1 ^jlS^ 

.= r J n N J jls V J // ^ J jl5^ 151^ ) 

.jis (j) - ~»j> cu*>- o^ut**** 4 -o^ iij, t 

..LJ J J«JL*wo L& jLLsxJl jLLx**Ll 0 



.oJl>-\j 4-olHlJ Jp O^J JaJi3 O^j ^ 


. L^J Ij ^ Jww^J I J «Ap J *\ 

.4-oJjco BhX>-^ aLgj I 
.BJl>-\j 4-olHlJ Lp Jsaji3 O^j ^ 




(2) j\ 3 jl 3 ) jj-°* x>-i ^1 jj>cu>U 1 JjLJI JSLJI J *a\j V 

.f ^ ~SJ* .J f 


-V^. 




IJAJIJSUJIJ® 


-sj 0 ^ L_J 4 -^“3 4 J 3 f 4 J 
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-O^ 5 4 ^ 


^3- 


. = —LJ f 1 PI ->J' W ^^-C***J 1 J 

. = ^>~ L-J f ^^*»**tj 1 PI 1 ^ 

t^J f (^^<wfcrfxj l Pi ->J^ l PI ->J ,,M l 



: Jfiu J*ii ^ JUJ! JiLJI Job ® 

j . 1 / / ^ —>- L_J f 1 I 

. 1 / j L-J —LJ 1 ♦ 

. = £ ->- ^-J I 1 PI j ^J ^J I ^**u*J^ 1 * 

. = £ —>~ —>- £ 1 PI j L_J L_J f 1 ^ 

\ ££ f n £ ->- l-j f PIj>_>• _>• j ^ 


- CiLiusbjJI LjUa-j-xlaJ 


<\r 










































I -1" 


jJsl* LjLj^LoXIJ LjUu^Iutdl 


6(jU)-J£L mjQ ^ J 4 \ J l^i OIjLaSI ^Lal (X) ^ \ BjUaSI ^\jd\ (iX) 4-a^^P £*2 ) 4 

jUU^ r j s j jl r j//,j 0^ </>= r Jf\j jiTiii© 

-*o r J jii T J = ^n T j jir 151 e W/\J 0 = ^r\j j\Ti5i v 


->j° / /-^ oi* 0 = n jiT iii A 




sV a 


</> = -^n r j jii -o^D r j jirisi© 

jlaJala -^> c ^r- ^li -o° = jlT 151 

i^u U-C JlSnJ i^w>c-vaji ^>-i 

l\»J ^*XJ ^^3 L , Jgaj2j I ^ ^ 




v—> ( ^3 


i J^wi^ 


o^i- v 




u f ^2-> V 4^]U* Alaj2j ^3 J)15^ 




~o^ jjo j^La\l>^ ^ jL*£> V ^ ^ 

(p = n ^ | ^ 


:U^\i ^ c I ( jjjbj}J ^3 1S^ )T 

jUbllala I 

^_j | ^ ilL^a ^3 ^ 

jlT **—* f 

(p = n v_j ( i 

' j-a i yjdCL2*^ jJ L-> 4 f ^ 


(j-a jlxlb ^ ^ ^ 


.^^JLku jJ> V 
. Jo4j ^jIL^a ^3 (jUib ^ 


jVT 151 jU jljz« y J s J jUiJl U 
0= r jn^j ® 

^,(J 4 ^(J c & =^,ij ^ ^(J 0^ ^ 

,*X>-\^ s^w-a l^ ^ * ft >0 V r J 4^3 *" P = t^ ^ ^l) 0^^ ^ 

IjIS^ 1 .M l^s^»a 1 \ 0 


f-p.rhil |i^> nV 

^3 ^3^Jo jl ^jl j£ j\ Uj^ 1 ^x1?Ul> oU^Jil^a jU ^la OU jl^a 4 j^j CUxl^lHS 151^ 4 jI ^*V 

:SJo-lj AlaiiS 




(_£LUI ^jlull c rt(<otI— ^ rT1 t^»T| l-jLHS 








la J 

Pyramid and Cone 






lM^dU 9 |5b 

J)JJ ^js2J (J -0 ^y2J 

AJAju) AaJI A*j^j 

JJuil3 oI>jju 

4 4 ^\ (j-° 

... 4 Q^\..JtS^Lut^J \ 

?a) l3>3 ^%S^J \*jQpy^ <S ^ 

^<s < 

^AS^Uala 3“^ ^ 

. ^^oX>va3 1 ^w a<J 4 ^***J>t3 1 A ^ c> 

4j^jI^ 4jI^J a^f A^**A> Jol&aJl J^vCJl 

:Ja^f c io^lS 

U^la J5j 4 ( j^ibllalA 4 j(^ la^uVl ^yApli * ^ 

3^*^ ^lp 

jja a3? JJ 4jI^J a^^U ^JL>Jl ^Ja^Jl * T 

\ * 4 r^4/ £ £ oIA^J 

.^\ * 4j1^UjjI 
?4j 1 jla^^l aJpli jla3 Jji? U 

j^kj ^£A)1 ^»*^>va3l A3^x£ cX«.^3a-> (3^ 

. a^ 1 ? a \j \jid 1 aSC^ J 1 

^ a^- 1 ^] 1 a^Ca^ ^ (3 ^^^ 3^ 

. j*a>3 


fa I y'i'j Loqjjj 


oj^^Al (^1 ^ 

^jUJI ^jAl — ^lor.il ^jAI — 1 »jAI 
.^Uil Jaj^kll — i?j j>A\ — 


£ 


I ^_wJ>cll 






4X^^aA> ^*^0 ^-wwJSxll 




A^vJi 




4 : «AIjj 0*)\5CjL<J Jj>- j 4^-AoJ < 
(*^A?xXaa<Ij <LjL>- J 

.^Jlill isjyJl j 


a I nil 111 Ml Ol^lLbjCLoJI 



( j r aJL^ - CiLt-uaLjA I lj! 7 i j > tal 


At 






















































r -1" 




Pyramid f 

ifpUj j\ U jj* j ^3 lioliliu ^tSJi^-lj SjlpIS a) ^ 

.4JwLp- 15 ^JL/a* 3 ~Ip <_***>• .. .CUrf- jt 

4jwlplij > A*4 >Ij c _& j_>- ^ f ^ JoUL*Jl Ji^iJl ^ \ Ji>-^ 

4 ^> t ^ oliiijl Lateral faces ijJbJl A£>-jl 4 _& J_>- c-> t ^A^adl 

4 | ^ Lateral edges AjJbd! 43 j^\j 4 f ^ 4 ^ 4 J _>- ^ 4 _>- ^ ^ 

. -* ^ 4 4_ ^C 4 V^ 

j^-lj J^u (j ^) height j $Jl ^Uljl 

4jAp 15 Jo-1 j-^lj jja (j^ ^) Slant height 



V— >1 


Regular pyramid ^KllaJI ^^Jl 

.l§-clp ^^gJl j-^lj ^ j-w4> ^<J| .5j-wJl jA 0j£jA ^JaHo ^Lm^o 4jwLplS ^giJl ^j-gJl 


9 


o 


^u^l« jA ^JawJl £_UiJl 

0 L 1 I jjj JjiaJl AjjLwIo AP^LsAI 

^5”j^J jJb ojS” jA ^UJI AjjLwla 
jl 4lPb <U j^Jl 0 y|jj| 






. JjJaJl SjjL^U 43jp4 ' ^ 

. iSjlkiflj jjJSLJl AjjLvJU oliliU ^jJa^ AjJbdl 4£^-jl * Y 

. Awul^cJl * IT 

:cuoLd dh^Lo 

. 1^3 ^1 ^ip ^j-o-P' ^O-LpLs ^ip ^3 

:j\i BApIS)! ^ jl^a { Js* ^pj^P jlT \S\ JjUldl jSLiJl ^jh3 

. 4 ->* V J- J ^ ‘ ^ j _Lj^ t 1 t -»-t 1 of 

■j j (j- ^ culiJl jjSC j 

jiio 

Af-laijlj Jjl; ^lalU J ->- I ^ i 

. Aplijji 4 \ V 

J^JJ 

J->* 1 J ^ . . r^alL a • 

V = j ^ 4 J Ala23 j 

.*. ->• 4—j 4_iL^alLa jj-u 

^U- ^laijl ,jrf ^ Oj^~!.J 


(?I5UJ) 




<vo 


LUI ^jlAll c rt not I— cilia 11 L_jtHS 

























yuaijauj^n :ullill 0U.9JI 



4 J L.tfy3**^ (J : —>- U 


“° = ''x| = ^j| = (r j 


^ ^ ^ I (^^*-4**-^31 _L j) > . 
0 AjljJI A ij- j f A .•. 

= r (°)+ A) = V o)+ T (j f) = V f) A A J 

r 


\r = .-. 


.j _>- ^_> t » o\5C-i JjIaJI jSCiJl j 

Jaj ,j) J$La. | 

ObXplS ® * 4p\-fl5jl A^Xla _£ —>- <—) f ^ ) 

Right pyramid 

.L&^S*jr^j 4 JApI$ ^1p ^^^0^ LqjLs ^ 

j^a 

. oLol^-j^ ^^4*3 I 3 ^ ^ ^ ^ (3^ *' ^ 

?4j Olp lij^h Jjk ~ Y 

4j^l*<ALa C^lxliwa 4^^^! ^y^s>- OolS^ ^o^>*^Jl Lu^j La 4 1 (j .4^L& 4Ja^^La 

.a3 Bj^pIS ^1 jj$C» j 

Cone ^jjifc*Jl 

t oA>-tj j-^ljJ JlSw ^1p oJj>-Ij UpIS <J ^«+>cji jJb 

Aa y**i jroJl 4 ^u2Jwm^J1 ♦ \*a\\ ^a ^ol^eJl 4^ci X*i 

. Jgj j >&gJl LgJU JS* iJjM c4j.Apl$ ^>t^A <U*lj 

Right circular cone JtJl la 

.jj&zaS 4^jLi)I ^X*0 JL^I J4j»alS* Ojj^ AjjIjJI jfjU C-JjU J-^ 

^ .j^lUl (£j* IjJI iojj^JI ^1 

j-® 4 II 5 I 3 JjlilJl jSCiJl 

:X>C3 jy>^S f J j .>• aJuIS^ Bjj^ ^3 4j jl^pl ^Sl2) 1 

^Uil 4 t ^ ->-1 " ^ 

J^1? (^jLuj \jfcji23 J^ 4lai^ OL)J^ 

.J^jjj>^Jl BapIS jj& BjjIjJI ^2-^j v 




- LjLcusLjJI Ljirt > <ta*j 


41 

























r - r 





. u f <S ,31* 44 -* 4 SUpUjI! ^lp L^'^3'^' -l^j^-^aJl **—> f *’ Y 

Jllo ( 0 ) 

.4jyli ^la3 ^_a^aj Jjl? J^>-jl o 4 pIa3j1j t^\V 4^*ulj Jjl? t^5\i ^gjjli Y 

cUJIO 

^= ^Ijjjjl L J = jLlpl) 

1? =-bj jj>«Jl5_yb ^laS ^_a^aj Jjl? 

r ^- r J = Vv 

11 = r (\o) - r (\V) = V-'- 
A = ^.\ 

(JjlJ q \ J5L* Q 

.^uYI Y1 Af-lajjl ^5li ^^jili S-Xf-lS <X>-L»oaj Ja^s^a 7T A^Jj Y 

,jy>uS i ( J j>- iLal5* Bj Ji c -Ayaj _>- i_J IdJdJi jta 151 .->- ^ji^allaJ 4 _P~f - ^_jf 4 Juila_>- 

.dbo\j>^ j-*m 3 ?^jli (^jJ 1^ \JLo Jj& 

jjt/ ii^l ASLjmi 

\^*s* ^jj t U51 1 (3^^"* 

I ^jjljl^ll 1 ^3 1 

.(ipj^Jl^lj J>) J=^f = V f- ^ 

^UJl^kJl Ji^.^ vJ jjljJl ^liaSJl - Y 

7i y = ->- 4_j ^ 

.(J^jjj^dl Sup IS jia3 <Ja^2j J jl? ^) 

• J f = ijji^-Jl ^l55jl ^ y 

jilo ( 0 ) 

<^j\5 -bjj^iA 4$Czi JjljLdl J5sjijl ■^Sy^ Y 




(— = 71} .ApUjjI 4ollajuJl oULJU UlxU« 

juji<o 

: (jl Ji>Jjj>^«Jl aSCu ^j-a 

^%-^V N = t ^ = J^JjJ>tJl ^V-^lj 

— 4_j | oUpIS -l^-O^a 

= J->- Jjl? = SUpIS jia3 J jl? 


<w 


(_^^jLU I I c rt is* 11— i—clltat I l_jLoS 














y.uatjJL.jLVi soillill oaa.911 



l ^Jj Lfl^) 1 1 ^lp <S J ^ e2s> ° 1 ^k *AIP 

= J ^ J jk = kjjjkdl 


^ V = ^ jl ^1 


rv 


ii = 1^ x tt x V .\ 


it = 71 X '.' 


V- V j = r ^v 

f-T\U = ^jl^t VA X u = r (v)- r (Y\) = r ^.\ 

.^uj ~Y\\i = ^jl2)\ ^^jIaJI kjjj>^dl ^l&jl .'. 

(j\ Q 

.kjj^vdl £^li 5 jl ^~jl ^ 71 \!\ = u ( J ^k c \ = f ^ jir bk^j>k 3 l kjj^cJJ AjbLJl A^C^Jl ^3 T 
.dkjL >4 j ^3 ?"a*-^1j J^k <C ^ 5 \ji 3 l kjjj>^\ ^\j}jj\" *LJLA1 BjLxSl Jj& inoLi jifioj 

ffiz (r-nOJjLoJ z®> 

:*kndl ^ S 

.4>J^I v .A^UJl A^>-jl 3JP U I 

.ASj^-lsJpU * .a*JL>J 1 tj^>-l :>Jp U ^ 

a£^1p dAjol>A^JL>u (Jjfc ^^)1 ^jjj ^~ijS>- ^jp La .oJplii}l &a>-1^ A 

"Y + cJJ^>-VI ^Jp =^»jjjjJl ^Jp + A>-jVl ^jp" .4 aL^£ 2^ Aiikla 4j Jp\S jJb jl 

jJ'Sii ji >^Sh ^ aJW' Ji>Sfi < ^inji ^ji j ® 

.^Jl JiJjl v .^jlsJl o_pJl Jjls 3 




^Puj ^Lp $ka (jl^>- .gluho duu ~*i i fT) Y 

. jljiJl ^3kJl A^~j)\ ^Laijl j-a ^5" Jj>-j 1 BlkjsuJl oUUJU 

W L^pUjjI ^5lS < 5 .jSta kj^k* jSki ^^Ip idJIgiJlj IzljjJI t 
"k^^ka 3 ^k l^jJpli kx>va^ 

YYY 4jjplS Jjk(jSjk^jj&) j*TSh 5j*>Jl :dz\limlL izujJI 0 

.^j^3l Jj>-j 1 cl jifi \A*\ ^Jl>Jl 4plijjlj cl 

Jjo AxkS (JjSb ^ 4j>JcuJl jL)Sh :d£lioJL injjJI 1 

^A V 4jjjb ^ki Jjk ^jjb ^Iks JSCi Jp ojlj^JA Jjk3l (3jj^^ 
^UjjI Jj>-j 1 . 1 c | 4jjj\$ ^jki li^a3 j^-o^Lo 0 * 41 >-L*w«j 

• [^jAb ^k^ ^-Ti^sj J^k x 4 ^jS J^k y = ^lkH3l a>-L: jZ Jj] . J^jjj>t-Jl 


- JjLcfabLjJI JjULj_xlaJ 


AA 

















t-X 


II 


(tv I y'i'i ubqjD 


4 ^-LJ.Ij A^Lvll ^ 

JA JS3 ( L^J\) U53I 

.^SUJl J?j y*^\j ^jisl 

<Uv?L>J C->*)ISv^wj ^ 

^JLj>-j 

(*dr® 

• pSUJl J 9Jj>K. llj 


Q i ml m\JI Ql ^ 1 h npJl 


Lateral surface area (L.S.A) 

(<L>cii*Jl) <ulS\Jl <L>-LJJ i 
Total surface area (T.S.A) 


JJLluqJIq Olq^lll 



j JS 32 LUS 3 l 2 U.lWt 

Surface area of pyramids and cones 


c-s^Jj t^jl23l 0^ 

1 \^4v^3 1 1 ^ ^ 6 *** ^ 3^ 

?U^5C^» ^jUj 31 ^iixuJl ^j^3l J50 (^u>sl2^Jl) 

fltVTutt ?J413 WLdSJl A>Ll4I 

.AjISCc^ J tUAilU \Ip\jj \j* j£> ^3U3\ ^ 




^LjUJI olpliSj^fl Ajbllaiaj jJUl 4j oliliu ! jl Ji>-^ 

3 = 3^j 

: J^SsJ J = 4 h *A*2 J^1? ^j^ 3\ 3^p\i 

3x^y + 3vy + 3 x ^ J + 3 X ^J = 

3(a J + Lr , + Lr' + L^)y = 

x oJ^pli y = 

.aSJlpIS iLjUJl a^L^JI = ^AJ iJ6C3l 

AmlBj 


.^jI^lJI 4£>\Jbj\ X 4jJ»pl3 y — ^j^X J A^oI^eJI 4j>-L^kJ| 

. 4jwLpLd 4^L**6 + 4 ^oIpcJ| AX>-Lwvw^ = p^JJ 4*A5\j! 




^^jLHI ^LiJI i—JLLaJl ljL& 

































y-LsatjJujLVi soillill oaa .911 




JUjo 

.‘UlSOl 4^>-lws .Xs-jlj .dials! ^J$\ 45Cjt3l ^!»\i«CU«L ^ 

J-JI-O 

4i^£>~ 4 

-A ^ t (^jLuIa cJcu ^ t ^ 4j>-'.' 

^ujO = _j& f J)l (^1 (*_j | twg^a^JLa _J& .*. 

r (_fcf) - r (^f) = V (-fc ^) jl wb>t> _fc ^3 4 j jljJl ^jU 51 f _& ^ A ^ 

Ui = r (o)-^r) = V C ) 

^ W = _& ^ .’. 

x BapIhJI Aa^>va y - *A>-Lwdl '.’ 

^n* = \v x (i x \*) x y = A^UJii^LwJl .*. 


* * 


Y (W = 



r 


ri* = \* * + ri* = 


aA^O 1 a^’A^^A 1 



oi d9^ B 

.aA^3i 1 <1 ft^ AAa\«A 1 a^^»aJ 1 ^Ia^-a-wA ^ 

I^jL 4-JSAt A^Lujl^II 

^JjAiAi 1 ^3 ^jAAI 1 a^^«w 

_d>- JX ^) | y = _>. t^> f ^Uaji5l A^-A^ 
A^^^AtAl fiApliJ As^>^s X — = 

= ^/rr x J | = 

^jlSJl a*jA>J1 4j>-A*A\ = 

aj apIS a^Lwc + 4 } a^jAAI i>-A*Al = A^jjj^A) aASsA i>-A*Al 


fld&j 


J 71 = ^frjAAl jJ>&AJ Awub^Jl A^lw^Jl 
+ J) \y 71 = ^*y 71 + \y J 71 — ^LflJI J2j j^b» 4-U AwLSsJl a^-A^wAI 

. 4 j jia 3 s A> J jb ^y l Aq-Aj J j}p J <*—**>" 




- CiLiusbjJI Cj[ 7 i j <tal 
















I" -1" 


ila ^4 <J5*1 AAl£lt Aa»LuAt 




Jllo rjp 

.^■V • 4pIa3j1j t ^.\ o 4j»u-\i ^las ^Jly3j Jjl? .x>-jl ^ 

cUJIO 

J Jjb 

nro = x (\o) + x (\.) = r j 

^-ro = J 

<■ \y J 71 = ^jUjM 

x ^ 7 irs/o = n\ o x ro = ^UM ^LjUJIa^LJI 

<JaJ 6* Js 1 ^ Q 

Jtiuo f p 

*Lo\«Jwj| \ .CUjJ^J T 

.aS^LILs oJ^pU ( j^-> li 4jAJ& ^lp (^$^-3 

<—aJI^J l^ip <Aj^ju 31 A^jliLa S^U>J Aj>^\1? ^.AJISsj 

.4*Jj>- r * * l^-U J^\^\ 

cM<0 

Jj^h 4 j>-LwJ 1 = AjoLiy^h a^!A*31 ^ 2 ^ ^ > ’^ ja 

^-^0* = \J? (■ = J «(J.J^ 

71 \* x 0 * = a^jUJI a^LwJI .*. 

— = 



7l\V' X 0 * = A^jUJi A^LwJi .*. 

*1 © * * — 

71 \ * 0 * * = 7Z"(lo** + i * * *) = AoLijVi a^\a)1 

^r,r^ - 

1 ^jl>- ,v = r- x r,m = *^^iu 3 \$o- 

J^J ot d9^ Q 

c V * Ap\jAA Jg2^^c£ ^%j\ 3 ^lp ^13 s2P T 

^j,)j 3V ai^-L^ 


>♦> 


^^jlAlI ^yjlAJ1 1 rt notI— i_clltat1 l_jIHS 






















yuaijauj^n :iullill ougll 



90 (r-r) u-jji —oj z® 

: ijty* o^j 4 ^ Ji*j JjULJI JSCiJl ) 

.= v .= ^ i 

.= -^n^T© .= ^n ^ * 

^ . ->- ^ c . ->- v-> -to 

.= ^n ^n 1 jJ 

.ollajcJ' oULJl ^yjaHQ J50 ^ulSsJi *LbbJ( ^ 



* 



^ Y 



I 


.SllajcJl oUUl J50 4^15sJl T 




4^ol>Ji 41^-La-a I 

(Jjy^ (j-° 1 *x>-l ob-cu-a olyjp ^Lyoj Iolc linIL JujjJI 0 

.o^S' \ * * * JjjJI i 

.l^Jj>- \ 0 4Jja yujl jlT bl^ JjjjJl v 


V \ * 4jyb ^£23 <-JLj*2J (^y>b ^liaS 4jtla3 d-oyb *V 

.Ji>JjJ>vJl ^IflJjl .IXSIS C jjb l^lyS*) 

.(jIjoIjJIj 4jj5^-J\ 4Ij»j1j ^LS 4 ^lla2)l Syb jia3 ^Jly^j Jjb ^ y = ^UaSJl <b-L*oo) 

. r ^ 7T\ o£ 4 mA$01 41>-L*ooj o *u^lj J jb jl5^ bW^jlS i>jjj>va Syb jl^ Jjl? V 


- ujLcfabLjJI Ci\7i j <tal 


>*Y 
































(tvI y'i'i Li>qju 


. ^ Ijni' ^>■ oU-M 4 

^uii Jsj ^>tii ou-^ ^ 

0*ASCJL« ^“A*J ^ 

i>* ij'-'j 

.^SUJI (Jidl pil 


cLlluLlu\JI ol_ziJ_b_o_oJI 


Vertex 

O^J i 

Base 

oJtpli ◄ 

Face 

<o>- j 4 

Axis 

jjsZ 4 

Radius 

fH t^jL/aJ 4 

Volume 



Id j i*> 4 ^ 

Volumes of pyramids and cones 


UiiiiU jSo ||£p 

.A*j 1251 4 j jjljJl Aj\ jia**Vl ^j>^j 
^> 0 - a3Vao ^j^31 ^> 0 - jajJl> >Wt*J > 

?Apliojl j^i3j Ao ApIS a^-L^ j^-i3 a] ^aJ\ ^jl23\ 


aJVao ^jIH3\ ^j>^- jaAJl> ^lal^uj Jj& 

?Apliojl AjAPIS A^LwO j^fio l$3 Ajl y^2.^\ 



A 


bLiilj 





r‘ 

r' 

l»-^» 



r* 




j^3j SapIH3\ a^Lwo L>^3 jjJLuj l y*j ajjULJI 

jji ’ jJ lj l5j^° l3jj 

. l l ^3 1 

Uj&a^I { y^bj^j ‘a5C^a< J5" jl^ij ^lail 

jjAA* 

•(A*’' 

y 4£-j2 \J ‘J^pl jl jjVl CjlpO ^j^3l 

dUjL-^lO^ljl jjVt oU^) jl Ja>-V 

.CoLalA j^Aj ^LsJ 

<_rA A (_$JJt ^9- “r = (*o£" o' ^ 

•(£) (*^' £}Aj' 


> ♦T 


I ^yjlAJI t h <^>tl- L-JUail t-jlHS 
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Volume of a Pyramid 





o 


\i~\ A */3.A A>-\**+a 

ajkXJ? J jkj cj <tP*>Ly£>! ^Ap 

—i ,j« 

— -- — 

0 ^ t 



.Aplijjl ^3 4 j ApIS Aj>-LcuIj <JjLu 

« \ p f. 

^x i3 y = £>$" : jl (i' 

(^) c SAplii)! a>-L^o ((3) C-—c>- 

jiio 

jtjjlj 4 jJp\ 5 (^C-bj ^j-£> ^>*>- *>^-1 ^ 

J-JI<5 

(J) Sop\ 5 jl 

4m jj* 4 jJs-\3 .'. ^y£-Uj '.' 

T ^~, m = u x \a = (3) ^\3 op 15 

(^) ^lijjl i_>L»*>- ;Uill 

Cjj^£- \i09 '"(No) = ^(^) + ^P ’." 

r \r = ^cUi = r (V> - r (\ 0 ) = ^.-. 

£_ x e$y = '•’ 

= u x m x J = ^J!^>-.-. 

3aj o' Q 

UajwJl oULJl \ioiow> 35C0JU "^j' 1 

I 






4j(^3Vi ^ jj \ 3 (j-^ alp j ^ n 

: jl A>J j^i3j SapIH)! A^-L^ j^ci3 U^J A^S\i 

.Aj(jia^^h ^7 = 


- CiLiubLjJI £)[7i j <tal 


>♦* 


























£ - r 




Volume of a cone 



~AJ^i ' *%} 


ApliSjl ^3 AjApIS 4j>-Lo^ J^l>- (^jLuJ ^j>^ 

~ = :j\ (j\ 

(^) 4 Spta ^lfi3 J( 33 ) Cu> 

j^j oi Q 

ollajuJ' oUUl JSC*xJ\j ^$Ui3\ ^ 





Ajpb jia3 J4^1 , V ApliSjl ^515 ijjj>va ALdfc ^ip j^UJl J*a a 5C^< icLjinJlj JojjJI V 

.^j>- \ ^ \ 1 4*L*5^ (^15^ jJ 1 43\»<S^ \ ? 0 

cM<0 

^i,V = ^ 4 ^-\,o = y 4 ^ y fl — - • 

= (i,Y) r (\,o) ^ •’• 

r ^/t^ \^,v ~ ^ 4iliS^ .'. = 4ili$0l v 

^ / V r ~ MVt • ^>J| 

J^J (j\ Q 

.Aplijjl ^TZ" 1 4l> apIS ^ ^71 VV Ji>jjj>vA aLj& ^1p Aj^jSC^iJl j-a 4^23 T 

jduo ^ ) 

(^1 ^^ ^ ^^ ^ Apl J3jj\^ 4 ^ * 4j Apl3 ^cL >^3 1 ^ jg**£ ■ GLC LldJ Li JziJjJ I T 

^ ^ ^ P 

j^a)l ^xA*P *UjI JJl 3 j^o X\ * j\ ^ip lili .^\ 0 AjApIS jia3 ^Jly2j Jjl? 4^$l3 jjb 

.J^-\j ^jJlP ^3j ^UjjI 4 Jj 

lNI^O 

4aL>*2 ~~ Ixl? Y = ^ylgsXJL^\ 4>-L^a *.* 


-wr 


N Vo 


>♦0 


r - u n Ui 

(_£^jlAJI ^llll c rt(<otI— t_ clltatI L-ilXS 


= °nU;\-x\.x7 


I = c^' 


oA^plS A>-\»i^wd 
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wv 

r^vi*A = ir x -^1 


= x SapISJI ^ * 

y-rnv,r = vi*a x yr: = .-. 

rnv,r = ^ r (\°) _S_ 

r x rnv,r 

- ——-— = f ••• 

oi Q 

i. Apaj .Xs-jlN 4 pIa3jI ^jIs ^ijjla ^\ J^>-j j^* 3 ^-*"V * \ l*«C« t 

.^jj ^ 1 1 Jj 23 ^^Ju)I 7 . \ V ^j! ^%Ap ^j, ^^3^ o J^pU ^1s23 

l£ix*4 ^L^>Jj t4jji>j ^jJl JjLJI ^>&>o *ojl>- a*^< !<ub& 

.jlDl Aa^Jl ^LS 0 Jo-jj ^3 j^di3 r*- 

^IjiJl |*^>- ^ <u '~^ 

ei ^>-1j*—*>■ ^U-Ijji 


= r ^ ^ * ♦ ♦ = ^JLJULo \ * * * = yi \ 



r 


0 



Jtiuo 

~»U Aplajjl .J^S \0i 41*— J^LiM S (ijji -r lmiSl li JrujJI ( t 

. (^- 2T 71) 4jAPIS jla3 Jjl? 

cM<0 

-T = V - - NOi = \V X V x -rr X - 



v r 
^,0 = ^ /. 

j^j (ji Q 

?^ U>^>1 .*—>>1_^JL13 (j^-*“^ *—> < f 0 


- CjLcu^LjJI CjliLcxlaJ 


>♦1 



















£ - r 




«= (E-ntMjU 3 I® 

,^r*\ apIjjjj^j * 4 j apI£ ^pU^ ^ 

.^-<^ \ * Ap\j 2 jj 1 ^ * Al> ApliJ ^ 1^2 ^v^ALa a A^-l^ i^^JiS' ^3 1 T 

.AjApIS ^ll? Jji? A>-jl •^^'V'* * A^j>^-j c Apl&>j\ ^lalLa ^p\jj T 
. 4 ^> A>-jl ^V * ^jU-Jl Aplijjlj 4 V ^V* * AjApIS A^-La-a ^lalLo ^p\jj ^jja t 
rtiaAAa ^p\jj ^1 4 ^»V * AplflJjlj ^>\ 0 AjApIS jia 3 ^SLySJ J^j \5 jjta ^ L>^J »1 0 

.^%-wlA Aj ApliJ * Ap\j 2 jj 1 

,^»V0 Apl&j\j AjApIS la*>^a 4^j\i jjli Ji>jjj>^a ^j>^~ A>*jl ^ 

. ^%-w ^ £ A^*a< 1^ ^ ^ * A^o 1 AA>- lu*<*a 4 I 3 ^ ^ l^^^>va '^^"3 ^ ^ 

V \ \ U->^- jju^ s $\ aJ\a) 1 oU>-^>tJi ^A>j ^ 


1 


apI$ 



u 



. A>- 1 ^ ^3 {j^ 1 ^ AXl 'jS^ 1 ^ 4 ^-<-^V Ap\j2jj1^ \ \ ? 0 ^S^<>a) 1 

— \ V Aplijjl 4^jIS j£li ^^Ip ^yA*^ ^>- aJ j^>p 4^U aj J^LiJi ^yi xLjiflJL InjjJI >♦ 

Ap\S ^la3 3^1? A^^l jIaJUj ^^Luj ^j2jj13 4 italT 1^«^P AjApli ^la3 <~JL^2J (J \3^3 

.*w» 

f- 

ApLijjlj ^ 7£ YT A^J>^~ 4^J>li J^Jjj>ua JSCa ^lp oL«a iCLUZLO CLiU"\j(D ) ^ 

.aJlSOI AA^-L^j AjApIS jla3 <Jo^2j Jji? 

aJ^A^ ^+~u*>-\ 4 Aalxla ^yiA^-j^ ^J^a JjULji J5v-AJ 1 jJ )T 

: JAla 15^ OJJ^ 4 J ^ f culijl J^JJ^ 

. ^j^>s-a 1 

V 

A^4>^- Jc>jl . r ^N * * A^J>^- ^jIS 4^jjib l2jjj>^a ijjrcl^jj JlSai >T 

:Ualp 

.0 jia3 Jjl? ^-IpI^o v .Apli)ji e^pl^o 1 

• d«lol>-^ ^^vUA*^*J ISl^a .0^1a3 <—fi^2J l)^^3 Ap\j2Jj 1 ^j2p\-yi2A) 


u 




( 


k ( 









x 

\ 

s 


























r 
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Equation of a circle 



JJiLoJ 

{ ja C-oliJl ~L*Jl 0Ja.g.) AP^y& oy I jJl <jl CuJLp 

.^yAwoJl ^y$ 4JoU 4 I 3 S) 



^ _pU S:>Ip l$3 jj j 3jj\ jJ \ j5^a Ai^li3l 

jjOjJ J Syl jJ\ jla3 Vwtfyg) J ^1? QjliJ' Jou3' U5" 4 
. j jjo^31 j 03 Ip 5y\ aA 3 y U5" ^ jjo^31 j a3 


^yAu a! aBj A3^P ByljJl aJ^Uco 

^yJUu aIs^ Jiy (aJ^UuJI) aS^jJI ojj& jjjL>u (y^ <■ y) <—oy t5j5ljJl) 

.5y\ jJ\ fiijfc ^3\ 




XaUcU y \ ^ ^3 

^y^jo (y2 4 j^) ^ a 3a 0 ;3' o3lS^ lil^ 

(^jLuJ l&jioS ^Ji^2J J yl? J SyljJ 

: j\i (\ 4 v) ^ a1?.2.J1 oIa^-j i 

i = \f = is* ^ 

yy Aa*3I I 3 

^) = ^(N-^) + ^-^) 

H = V (\-j*) + V (r-^)-’- 

J SyljJl a3^Uu3 



4^o»lp <Lw»L>- 4JI 4 
J> jj ◄ 


^ ah <3* If y*o A*>*J) 

( Y c^ Sc^ 

V (^ “ rt^) + V (>c^'"r«-^)V = 







































o - r 


Sj^lJllI Al.aljt4 


piQJ 



Jllo 


.ol 1 <JjLu lajla 3 <jLy2J Jj!?j <(Y ( 0 )> aLS^I laj 5 ^« J 

cUJIO 

J SyljJI 3 (y^j0 c (j-)) (/> 4iajlJl (jl !j&jA> 
olJ j>-j 1 = oji IjJI ^1&9 i—c^aj < (V « o)> SyljJl V 

1 c V = _a 4 o = ^ .*. 

n = r (Y - j^) + r (o - j-*) :^l r (i) = r (v - ja) + r (o - (j*) ^ SyljJl jjSCjj 


JaJ o' J^La- Q 

•\jbJ >ja jlS" lil5^ljJlA3iUc V j5'! Q 

.OlJoj 0 lajia3 J4 (r- i l) ^ 1 

.OlJoj A ^jL*o lajiai J jls>j 4 (\- 4 V) ^ V 

j^o vXV l5jI^ lajla3 J 4 (* 4 V) ^ ^ 

(V 4 V-)f AlaJlJU j^jj 4 ( 0 - 4 *)^ ^ 

j^o ^ ^jL*o la^laS <J^2j Jjl?j AlajiS ■* 



jlJbllala jJ\ jl C 


jiio ( 5 ) 

1 T J 4 ^ j JjIaJI j5CiM ( Y 

JfT ^ 


cMO 

.U^j> jla3 ^<JjLj 151^ jUpl jJl 
.5Joj V = lajia3 J ( * <■ * ) laj5^o J S y\ jJl 

5Joj V = lajia3 J(V 4 0 ) laj5^a : J 5jjl jJI 

jllSjllala jljjjljJl .'. V = = s xf> V 




^^jUl I ^yjlAJ I c rt u*i) I— i_clltatt 






































:ulllll oaa.9ll 


* = r O'-o‘’) + T ( 0 -^) 




4Ji\jc« c i = ^^(J* A^iUcs 

(V <. 0) JU&^L ^ J e^ljJl ljy^> J e^ljJl ! Jip-'if 

(r c 1 -) JUxj^U ^j SjjIjJI Bjj^s ^ r J SjjIjJI cJ\ 5" jjimj' 


\j (js 1 c ^kaJl bjj*p 

(<j + -fc t j»+J ^ (j Cj» ) 


j^j of J5U Q 

JUl JSCiJI^iSjSb jT i)aU. CD © 
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\ 
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<J*S 
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r- 
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1- 
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1 r 
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j' 
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' J 
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.obU4 j-*i ?4JLllal« 4JLLJI V 


: jl5" li\ V -t? , = V (-& - j^) + r (j Spl-xl) *U~cJL (\l/ > i \J M ) 4 ^ a ^ ' ^ o*- 'J^ 

x \f > r (- a - s o°) + r (-$" \<j“) 5 r 'L*’ < r (-®- N o^) + r (i - sL r ) 1 

jduo 

rv = r (o - + T (r - j-) t i)4kiJl jl r 


lM«0 

• a)^UuJ ( j«oJ^h 0^ia3\ ^3 (\- 4 i) 4,lggjl ^3J^d\j 

31 = rv = n + \ = r (o - \-) + r (r - i) .\ 

J SpljJl ^5^0“ * Q SM .'. 
SjjIjJI ^3 ( c ^) ikiLD : jl Ja^-V 

. J epljJl £jU- ‘ N <j*) 4k«jl jU rv < r (o - s ja) + r (Y - S Q») jlT bl 

.J SjSUl Ji-b ^ c ^) 4k^l jU rv > \o - sJ e) + T (r - jlT lilj 

jaj oi J 3 L* H 

cX 0 = + '"("I - bglM ^\ T 

:0^>- J SyljJl *u«*j3U 

(r-.r)i t (r t r)^ t (0 <v)u * (r^)! 

>>♦ 


- CjLcu^LjJI CjULcxIaj 
































































a-r 








o 


:IJb*l 


ScrO ^ 


r^ + \<^ x_ 


jiic (0) 

(o c c (V- c Y)l C.«.«■>- o ( Ufc^laS ^x3l Ajilxs l— •sS' I t 

lUJIO 


) (y c y<~^ 

^ vL ^ 3 AlaizjJi (j^^X3 4 t*_j f SyljJJ (—^ 4 fl^i 

4_> f ^ 


(0 C* 0 * 



\- = 


° +V " ~ ‘ 1 + Y ' :,UU^/. 




i = 


= i 


: r 


(V- cY) 


r r 

<[(v.).\.] + '(r-l) = '( f l)=V> 

£' - '(1) + W . 

*• ’ = r [0~) - O' 9 ] + T (^ ■ O - ) : L?® 43iU<! UjSCjj 

= r (w ^) + r (l _^)y 

?13UJ ?Sy\jJ\ AtaUca (o 41 ) JH>J Jj& IjSn 

.oLul^3y^u3 AjIjI^JI 0y)lta\A3 (V - 4 *\^ A^Atf.J1 

cMcP Q 

( \ * 4 V) t Alaiz J U j-ojj 4 ^V 4 V-) ^ AlaiiJi I 

V = 1 ( ytU>JJ 4(1 4 0 ) ^ aL?.£.I.) 1 \j^5^ya ^ 

V (JjLo \jkps23 ^h.y2') 4^i>lA>- S ^l J)- 0 ^ ^ 

.1^ 4 \ — 3)U*^j£rf^J^ 

Jllo ( 0 ) 

^ £ ^ias i..ayji c^S^aJl ( y>I.X^4 a 

u = V + r 0+o-) v NV = r (r + 0 ^) + v (r- a -) 1 

lM-O 

\jkps23 ^J2^3J (—& c ^) a)^Jj SjjljJl A^Uca 3)1 

V = V-o-) + r (i-^) 

: Jj>J Blla^uJi o'V^UuJl ^3 AtaU^Jl ^3 jIaJLo JS" a3jUuj 
V = s ••• V - ^ = i - ^ 1 

r- = _& .*. r + 

wV =xf .-. w = V 

.eJ^s-j TvV ^jL^j lamias ^_A*aj Jjl?j (X- t V) aIsaJI e^yljJl jZ'j* jjSv^S 


>>> 


(^^jlAJ I ^yjlAJ I c rt I— i—ell tat t l_jIHS 












_ j :ulllll oaa. 9 ll 

S- = J \ + = i - ^ 

'=-*•'• 0^ = -® - j 0 

i = .-. n = V 

• 1 ^_A*aj Jji?J (• < \-) aIsaJI SjjljJl jZ'j* .'. 

Jaj of J 3 L* Q 

V l&^iaS ».. ay?> J(l- < V) Ijs^Sj^ epli JiUj ollajuJ' »<i' 0 

^ = *(* - J 0 ) + ^ + o-) V ^ = T (* - O 0 ) + r ( r - lt) 1 

^ = Y ( i + J 0 ) + r (? + J*) * ^ = T (^ + J 0 ) + *0“ - ltO * 

>»J$0 >531 J>j » » -X> 1 

^ = r (£ + (J^) + > 5 = r (° + o a ) + V (^ ■ O") - 

X j 0 - \y = r 0 + > a j = r (v + jaj) + x (\ + > ^ 


■ftJLaj {%, 


General form of the equation of a circle 3jjiI J^( ^aUf) 3jj^J( 

^jLo <-Ay2J l)^^ 3 (—^ lA^Uca <jl 

dlb = r (_fc - J^) + r (j - ^) 

(\) ji^2 = - V -fc + r J + j^-&V - i V - V j^ + r L ^« .*. 

(c^jU* JsiLa —>-) Cl^:>- _>- = .*. d-ol^ 4 _Jk 1 ^ 

r . r . r . ,v v 

£fJ! 

bj^y2.) \ (N) 


r ^ = —>- 4 —&- = 4 ^ " = J pjjO 


= -*r + j^^'' + o* , ^ + r j^ + r o* 


\jfcjJs23 ^JL^2J (l)- 4 J”) Sjjb A^UuJ 4j»lx)l 

* < ^ + r J 4 ^-^ + \)V = ^ 


Jllo 


• 0 C */s\ (V- t *1) O^Sl^ 4j^\jt*3 4^1*31 Ojjj yj3i "l 

J-J'O 

e^SljJl AjiUtsJ A^sUOl ejj^<a3l (-3 _ t J - ) #_^j3a33 '•' 

^ta« < (\“- c l) SyljJl jS^ys c 

r = i) < 1 - = J.-. 

V - T ^ + T J = ^ ‘ ° = \y '•' 

v. = »-» + >-) = ^.-. 


m 


- CjLiusLjJI Cj[7i j <tal 










o - r 


jJI 


= V * + + (j*^ \ V - 3^J>1 jJ I 4j^UuJ 4jalx)l 

4jjUL aj l^Ia^cJ Vo = + j^) + V (*\ - ^) :Sjj\jJl a3^U^ ^\ (j^-^ 

6 ^ B 

:jl5^ aJ^UuJ 4*al*j 1 ij^d\ <^S'\ V 

.SJo-j WV (JjLuJ> Ia jla3 Jj!?j 4(0 c V-) > aL. 2 jI I 

.(\ 4 t) <_) AlaJzjJ \j 4^- 4 0) (j AlaiijJ 1 ^ 

jduo ^£) 

.4*3 ^la3 (y~ <■ 4 (V 4 i)f CU^lS" IMojjta 4j^UuJ 4^lx)l \ V 


lMO 



( ^ ) AJ^UuJl ^3 ^2Ji^u)U 

jJl^ 2 = \' - ^j£> + 5j51h\)l a3^UuJ 4^1a!1 ij^¥^\ .*. 

j^j (ji b 

4^3 ^23 4_j ( (jl C^wJ li .0 Jo-1^ ^j, (* 4 \ -) _>* 4 (A 4 f) u 4 (Y- 4^)1 JsaJLJl C-o\5^ 1.M A 

4jaUJl \ 

CUoLa ah^Hn 

(jl gi^UvJ * = _>- + 1) v + ^ Jv + * Hyljdl iJ^UcgJ *ul*J( sjj^JI 

JjaUcO = JjaUco toU 

* = lS^ j-* 

4jbU*Jl J*>J ^L> \j£> 4 ^ ^3 A^oViJ \ 4j>~jjJ\ 4j^Uca JiuJ ^^^3 

* < _>• - V J Jj^SJ jlj 


UT 


^^3LUI ^jlull c 3(<otI— l-lIUaII l-jLHS 
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'tj 


<. 


< rt r<Vl JjLaj J £jj* ^- u jU 

4*a\»*J 1 0j^y<?31 ^j*A \jb^^23 4—A>^ 2 J l )^^3 Oj-J^O ^S^-A 
OJ^^I = (J-aUca = JjalxA 4jalx)l Qjy^\ Vji J^JL>o " ^ 

. ^ifc) J (il- . J-) jTjJI LSIj^t -T 

- X ±i + r J c _?- - r ij + r J V = <L~&- (JjUuj 3jjIjJl jia3 ^i^a3 Jji? ~Y* 

JIjjo 

• lamias t- tfy9) Ij&^S^a Jj>-jli Syli A^ilaa Oils' IS^J Vopli JiaJ Ajj^l oVolsiaJl ^l A 


= VO + ,jal + > + r ( _ r < V 

^ = v* + a 


• = \ • - jA>A - + V r 

= r- - + ^w - V r 


a-' 


u - 1 


1 

© 


V _A> 
tT 


SjSb JiJV4)iU)l .-. 


v 

0 A 5 -J - 


J-^ 5 = ^ + 0^0"^ + u^ 

lMO 

T j^ J^l*- 4 / r L r' J^UcA I 
L5^ *X>Jl ( j-a 4*Jl>- 4 <J-aUca = ^ y* ^J-aIjca 

V0=^ 4 * = y = 4 4 r = y = J 

A-sjLJL^- 3jj 1 ^ JiuJ V a)^UuJ \ /. * > Vo - r (*) + r (v) = ->- - ^^J .*. 

* = \ 0 - + (j-^1 - .*. V ^lp A^oUuJl ^ 

lj0 y*> ^ip ^5. A>Jl ( j-a 4Jl>- 4J^UuJ1 4 ^ J-aI*-a = J-aI*-a .*. 

\o-=_>. 4 r = £l 4 r- = J 

* < VA = (No-) - V (v) + r (r-) = ^ - r ^J + r J .*. 

3 J^-j Wv = VA V = 4 (V- 4 V) Ij^S^a 3p>ljJ A^UuJl .*. 

— = ^ .’. i ^lp A3ol*-«Ji ^ 

L5^ JoJl J-A aJ^UuJI 4 J-aU-A = ^^y) J^U-A .'. 

f=-r < -=i3 , -=J 

^ = \S ‘ J^Vl ^3 Uj5> ojjIjJ aJ^W 5\ .*. * < y- = ^ - r ^J + r J .*. 

Bpta V aJ^UuJI .*. y2 fj* 4j^UuJl 

j^j (ji Q 

,\jb^J l^sj J\j^5^-a ^>>jl 4 S y\$ 4J^Ixa C^lfT lil^j ?3 JJUj O^^UuJl ^1 ^ 

* = y?Y - L yi + X y^ + r L y ^ * = \V + yzi + - V j^ + r ^u I 

• =i-^^v-V + V a .=n + j-i-V r + V e 


^y-olc - CjLcu^LjJ! Ljlicxlaj 


>>t 










o - r 




• = \1 + • - r ( jtf + jljJ'.H Ja, :->nli jj^m 

• dluljl^-wl-oXa * = V*l - \ * + i + ^ 



., _ . . Jiio ^) 

^UjUaj gLitoUj lASljx 4 aJa> _ 

j^uJ a)T J$ I SjSC JjUUI jSliJl :dclinJlj injjJI ' ^ 

BjSo P <,Ala-^ijj jjJj 

:* = £o + ^>\ £ + ^^ + ^(j-^ A^Uca <_> B^Jc^ 

l&jiai Jji? jlT f BjiCj 1 Bjjli A^Uca I 

.oIaoj o ^jLo 

Bjo-j jir ^ ^j5^-a *x*Jl V 


lMO 


Jo-j 0 ^jL*o l&jia3 <Jo^2j J^ oL51a>-^ 1 13jSCJ 1 V 1 


0 - = *5 c 0- = J^l (o c o)^ ilaiJl Igjpta jS^a .'. 

VO = r (o) - r (o-) + V) = -r .-. V - ^ + V J =-v 

= Vo + j^\* - j^\* - + V j^< jjSsjj 


* = £o + ^\ £ + ^:^> B^^J\ Bpta AtaUca *.* V 
V = £o-£U = xf io = _>- * = *S V = J .*. 

BJo~j V ^jLo l&jiaS J(* c V-) j Ala3^1 l&}5^a j jSvj j 

0 \ v* = r (o) + r (v + 0 ) V — 0 ^ = ^ ^^ • • 

^,va = ix \r = .*. 

oi d9^ □ 

a>-1 ^ tJ\j Ukla JjUJ\ J5CaJ\ l^gj-hJL izujJI V* 
:Ajpb A^lsca OljU^Jl JJj-^ Aj jjIaM JU3V1 
j ^ V t 4 * = \ V - j^"\ - ^£ - r j^ + r ^ 

^3 JlBJo-j cJlT \i\ (jiJJ ^UjjI 

.^V* Jio 

jiio ~ ) 



^ialLa 4>-U^a i A^-jl ! fi 11 1 ~> i Q 1 11 Kj jll V* 

Ji«j - ^y!jj>-^tl eJj>-j JS' jl lHe- * = 0 + V - + x q* 


> >0 


(^^jLXJI ^yjlAJI c rt I— t— cilia11 l-jLHS 













^uaijauj^n :iullill oaajll 



_Jk _>- LJ f ^la.^U.^3 \ 0 \)\js^\ OjjlAJl ^ (jl 

(^ 0jjl jjl ^ jlljl ^£>j) _& f = _J& J J _>- = ->~ <_J = i 

Vr = ~^~ = .= ® ■'• 

Ajbliaia obdiu o ^ ^ t JSC*i 31 do>-^jj 

f ^ A, x o = jl ^1 

°vr- x o = 


^C X, CV 

°vrl>Vy = 

V = iJ r = J :Sp\jJ\ aJ^U-o ^ 

^^ £ * = o -n + ^ = r \? .*. ->-- y ^ + r J = x \? v 

A^uj^ ^o 5 \ * o*\o = VV U- (i*) y = ^IalL<J' A^LwQ .*. 

JiU-> (^^Lw-cJl ^3 • 

0 = V (o) b^ji A^b^ JiuJ A^Uj^Jl 3 .'. 

oyljJl ^laS <Jutoj ^ 

£>U4 iOp -u 4 -u.jJji jUJI T ^-" '''“VA ~ Vo x ^o,\.olo = ^siui! ^LiJl j®jj 


- |%. a i^\ 4^L vwO 

o V 


«L (0- 1") U-JJLqj i® 




ioiii^^ji oUb>-^n A^^e^aJi 

^1p ^ib (* 4 v) aL? izd 1 S 

°[ = V j^ + SjjljJl ^ J^V = ^ Otab*a3l V oU^J1jj5>va I 

4 _j ( ^g^aJo Ajaiid' Jj>~^ J)\i (o <, V-)^ c (V- 4 V)f C-ol5^ \b\^ T 

(• <\-) 4 o- <*) * (• a) V (\ «.) 1 

^jLJ(V- C \») <(l t V) 0&£31 4il^Jl T 

1® ~v\y * \- V 

4Wt?^U ^-*->3 (* c •) Vo = Sp>1-01 t 

(N «o)© (• t Vo) e (• «o) V (£ c N) (1 

-:^yt Ol»^-j V ^jL«j las^las ^_a^aj Jjl?j (o- < V) lajS^a ^31 DjjIjJI 4joUt« 0 
= r (o +j4>) + r (r + ( j-) ^ iS = r (o - j4>) + T (V - (_,-) ] 

^ = V (° + 0 + r O"-® 4 ^ = "(0-0 + ^ + ^-) ^ 


n v\i 4 


A = + j-k ^31 SjjiljJi ^ 

^V\.V ^ TIM V 7TA I 


m 


- LjLcfaALjJI Girtj «tal 













o - r 




:j\5" 4_i*aj J^ IfcjS^e ^x3l SjjljJl AjiUcs 4 _a5^ I V 


*■ = ‘ ( * ‘ 

~V\ = \f c (o- 4 l)^ 4 

y = ^ <(r- .1-)^ ^ 


° = xf < 
i = ^ t (• <r)f * 

Y\r = ^ t (\- 






* 



:jlT 151^ Spl-Ol A^iUta ^ 

.(V 4 X *)f Alaju]lj 4(0~ 4 V) ^ aWoiM I 

.(r 4 *)v *(*- <"0t^ SjSljJIyijlaS UT V 

■ O L-J ' l(Y~ 4 0) Ajfijijl \a^5jj3 ^ 

j)a3)l 4_a<i>gi <Jt^S*^aJl ^gJlJj»-l J->-jl 

^ = r (o-^) + T (r + ^) v rv = V + V 1 

n = T (v + ^) + V 4 u = r ^ + r (r-^) * 


> >V 


^ \jJ I (. rt<^*>tI— i—ell tat1 










































































































ifiillill oaa.911 


: SjVi oVUJI J SjSIjJI &UJ iobJI oj^l ^1 

(X c \-) f AlaiiJU c( * 4 *) ^ laj5^a V .A ^jLo lajia3 J 4 0 < V*)^ l*£/> J 

(\ 4 o) v c (v- 4 r)tJu^l^i^ (i t r)^ aI^U j^j 4 (* 4 0 -)^Uj 5 ^ * 

Jjftl j-° J^SsJ jIza}) ^JupLi J jbj <.j£ 

A = ^r + V + V v . = \r-^ + a i -V + V 1 

s\ = - x + r ^ - x + x ? 


s 


8 


= \ \ - + r ( jtf + 


= \r + ir v 


■ V + V 


jbilku ^ L^> jJyb <_$! 

• =r-^i + ^v-V + V X) 
. =rv + ^u-V + V V J 


© 


! lajiai JIft^S"c oJuUJ I oV^l^-oJl 

> = J^o - + r j^r + r ( _ r - v • = \- M - + r J^3+ r ( j*' I 

= \ V - ,jtf (J-V + r ,jtf + a • = A - (J- + X J^J + X J JJ J * 

* = A - j#V + X j&y + x L yX 5 • = V + jol + L )-'V - x ja + r ( j- A ) 


s 


S*X>-j V* ^jLo la^laS Jji? 4j jjib Ajila-U ^laJu j (V 4 V)t AJLP jblj ^Jb !OUj-^jJI CoULoJI )0 

jWjA3 Jjk ^3 jjl J^P Jl>ta 3A>U ^x)l SjjljJl 4j^Uua <^S' 1 .J ^2 

. olol ^-^^.{X * — 4 Y Q ^ 1 ^^3 

OjjIjJU ^^3^^ ^-a-> ^->Ioj ^Ip ^^P^*3 ^^l«>jca .jjnj LjOlOjOlI I /II n nil I n 

.Aju^a oJo-j ^^>^3V BAPIS A^-l^a *=*!*- ^j<£>\ Y + 

^ ^ t 

*. ',^ji -y^JLc u ^ ^^lp 1 *j2j Iq^ja) 1 ^^3 1 .CLCLloJ 1 W 

^ itaUca Jj>-jl .OlAoj \ * U^**$l>- ^a3lj obl^a)! 

^ I * = VV + j^A - ^\ * - + ^(j-^ :^a A)^l*-a j\j l^lp 


cT- 


^Ip la^5j-° ^Sj>j (i- 4 V)^> 4 (r 4 \)f j^xlajLJU j^j ^x)l SjjljJl 4j^U-a Jj>-jl IijlcI^jI jiSci i 

. O IvwuJ 1 


ESSUaUUESK^ 

^uj^l OjljJ 4>° 


- CiLcusLjJI Girt j ttal 


\ >A 














3 JjKjj'l 


.J*o-j j-ftj £^1j-i3l ^3 ^^loS) (^1 :^^LojlqJI 

. ^1 ^4*31 olj 3 ^^lp a3»^S^ 1j ^u2 j A«<3 ^j^AsJL) lj J U1 ^ 0 j. '*—c a 3 Ao* ^ ^A s.*aj iS\0 ' ‘ 1 ' ^ ^ 1 

^1jji3l jI>JJ cOU>-4^>5^Jlj oU^L*-3lj £^«o- (£ (.As\jiA\ f jja A^ILa jjS* 'k&y* 2 ^fi £ j j_a_ll 

.Aj^L*-a ^*P Ajiijo-ja J^Uij 3^^ L5^ 

^3 Uij ISl^ : jU j \jla (Y .3Jo-\j aW 23 ^3 Uia\j£ ISl^ :jUi?Uila 0 £jjAJI ^ ^ah-^ ^ Aj&LxJI 

.(j^j jl j^Pj j-iJtlalSlc j^p) Jo-\j U>.^juoo V : jli)l>sla (V .Ixial&o ^Jj Jo-lj ^ 

.^^*.**<*3 1 ^3 A^U^o ^j2 j 1 ( Y . a Iaaj ^3 ^£^*.**<*31 ^ls .0.) ^ jl*^a.^A 1 ( ^ ;^I^_£l 1I ^_s ^^xjj±^^ ^ t a*i.ai.a (2)- 1 - 1 Ai’^LxJI 

. Ij ^ l^*<i*a 1^ 1 a) UJ1 Ajk {^^~3 ^Asj2j ^ 1 ^^3 1 ^ca ^_4jLwwc3 1 (T 

ij\.£ As^fi {j\j^iuj*A\ (r .jUjl ( Y .^JiL^ Jsa^- ^3 J)l*l?ljilo ( ^ :^ljiJI ^_9 iah^.ci £j±j ^Lojlq Ai^LaJI 

. jUu^fl ^*^J ‘ aJs? ( j^oJ ^Aju ^b ^-ai^JI A^Jlxu 

aSjAaJ oUcu ^jo-^h a*£>-j 1 £^ao-j oJo-\j SapIS a) ^*s>^fi ^^Jl 

Jj$C^3 AjJpli ^y^s\ ^AP Uu*> (^5^-^.J J-°^J ^3 

.IaSsj^j ..CwU>->- j! AsAjj jl Zj% \Ayb 

^yfi ^.3 QjS'^fi ^JaXAs ^A^Sfi AjApI^ ^^Jfc ^JaALoJI 

:A>A3 l^Jp J 

.J^la3( ^3 Aj jLuIU A^oL>3i A3jj>-I ^ 
.AJLllaiAj j^iLJl aj jL*xa oliiiu A^jU-Jl ^ 

Aj jLA^jU-Jl olpliij^l ^ 

,^4X< AA^]1 ^-a-> Aj Apl3 ^ip 1 ^ ^ ^0^" 3aj23j 151^ I^jIS \ A ^j^-11 

.aLoIS^ Bjj^ a^jU31 ^A^s Jo-1 J ^>~ aj jl^pl ^jli cJcu jIjjj Lijo ^331 ^oJl ^AliJl ^^IjJI u jjA. *\\ 

.^oloJl Apl^fiJjl X AjAp IS Js2-0%^ ~ — 4 jjjL^J1 AaLujloJI 

.Aj Apl3 4 >L*j + A»^j\oJl A^o-lu^o = i 1 A v 1*\.II Aj^LojlqJI 

.AjApI^ ^bs3 ^.JLySJ \y c A^>-^lj (J^ 1 ^ 3 ‘JA-O- ^3 7r= ajLSJI Jajj^^oll AxuUJl A^LojlqJI 

•( i^+ 3 ) 1 ^ 71= x \f 71+ iSA 71 = ^L5J1 J^j^oiJ AjJUI A^LaJl 

.ApIajjI X AjApIS Ao-L^ <—>jA2 3^U CUll> (^jLuJ ^^J1 ^ 

.ApLfijjl X AjAplS Ao-\«i^wd 3^U d^i-> ^ ^ ^ 





^JjIAJI ^ rt(<otI— t—Jltatl l-jLHS 



















y.uatjJL.jLVi JOillill oaa.911 


^3 4Io\j a!sj2j L5^ IzjZj :6^ljJI 

^\J >= ^(—ia - ^?) + ^ ) :^a {£3^^. Iajla3 L.A*y2J Jji?j (—& c j) AlofljJl la^S^a ^5! 3pl jJl A^bcs : 6 ijjIJI 4-IjLjla 

^ ^jL*u lajla3 Jjl^j (ij- c J-) a!?,S j' lajS^o 3yb aJ^U-J a*U 3l 3jj*a3l :SjjIjJI aJjLxaJ AqLxJI S 

J-^ = ^ + + V J^ + X 

L^jJjLjccJ AqLxJI 6jj)juo 11 l $ j ~ r \\ 6^1 J ^1 v iaH i 

3J^>^)1 = J^Uca = J*al*«a :C-w^j>- A^lxSl ^3 4j^UuJl ^^3 j^o Sfji J*>o ^ 

« LrJ ; u ~ )^ ( 4 -, j-) j5>j\uim < 

* ^ _>- - ^^3 + C■**•>- c ->■ - ^ J V = '1^ gyj> <J^1? ^ 


cluIjjI uloqJ^jO 


^Sl^ll ojbjj 



®>: 


4rLo5lpjUiil 


& 




11 AP' l® Au 1 1 ^ 

.^jjJaJL^ j^3 3^Jp** ^ V Aiaji3^ I 

^Jix. 

^jUjM (<^>rW,..M) 4^i^Jl a>-L»uJ1 y 

^V-f 1 v 1 

(jY' + ^yO^-^- » (J + ^)^ * 

V ^^lt*o l)^ ^ * Aplfljjl^ 4j ApljJ Jga^^vQ ^ ^ 

a rv ? \a- v a\• I 

:4L2izJ1 * = (j^Y + "*" ^ 

(r 1 1 -) * (\- t r) ^ (\- < r-) V (r t v) 1 



rv- 


- LjLcfabLjJI £)[7i j <tal 


>Y- 






















L j*£1j3 jLlL>*I 



JAP CpU^) ly jJb ^Lygj^ aJIu)1 0 

1 



SjJjl&S CjLiL^I olj 41 uai! 

.BJo-lj i*l2l**l ^1 p O-^cJ Jal23 0^\i ^ jhlaS) I 

. oJo~\j ^ip l^U 0 ^\j (^1 ££L>^f j-iM L5^ ^jl ^ . jlxisl&U jU ^ 

(J.^j ^y-> 0 ^ ^ <—>Ij>\ JAP ^S"Si V 

.SA>-1^ A^lilu*\ ^ip J^l23 O^J ^ .^Ay^l*-a .Ay^ljua aIoAj I 

.^*SCa jleU^vu UU-a J>5^ Ay~jl A 

1 





'r 


w 


.(r 4 \ ) AiaiijJL ^yjj (V- 4 V) Alaiz JI lyj5^y By \ J aJ jUca Jjyjl ^ 

.oLol^-j^^-4^*3 ?^Lijs^lla.^.^ ^jyylAJl 


■<r 1 


V j^ + v <y 4 * = 0 - ■ <y* + v j^ + V (j^ ^ 

• = +J^\V + V J^ + y (. • = j^A +^1 - V J^ + y jl. 

: ajj^3 obui oi j a&J 

\V Apli3j\j 4^\“\ AjApIs J 4^iaH« ^y& ^j>^- A^-lj ^ jJLp \ \ 

‘yJaS \jl/qj JyaJj <S^ Aj^Sj^JI AIojlj ^yLJj ^>\A Ajyta jJa3 ^a^a3 J^ f ^ ^jj ^Via3 W 

1 Ay~jl .^5 IS a^j\j>. a^Lwo ^ 1 j 

Oll^Jl J^>t>a ^Lp £^4 ^ c ^ JlSs«aJ! >T 

^ C J 4 ^ AlaiiB j 4A^Ucu ^ 1 a^-A yA*uJ 

^y 1 4 ^ 4 O ( y& IfcjliaSl L-SlyaBl Jljlal O^j ^5^1 

A^jl i = f ^ V = j _>- 4^^s3yJl ^1 p 

.0^\i)l yl^jJl Jy J5" aJ^UuJ A^Wl 5 


y*. 



m 


^ y lu 1 lull ^ rt(<ot i— uuiitatt l-jLhs 

















































uU> 

Calculating Probability 


A aJlOA 


L-3 \Xjb ^3^ C Oj^y£J A^L*>^h C-(3^^ 

i «—>L-o^ ^3 OlJw>-^h ^lp oLl^*3^ ^JkljL^3l &ij& A*d^j3 

. 4 PaJL>- oUuJsjj aJcuI J^>- ^ \j* o Jo- 


Basic terms and concepts 


*<LumIw) fljL&\llAJ Ljbr.lt^.1^1.4 


A^L r \i 


xperimentj Random : dulgmoll ciu_piJI 

jjSvJj ljJ>d J.^3 l$3 ( jSs-<>J 4 j^j>J J5^ 

.1^51J-^J. ALP L-3Ul jl 

jiix) c p 

? *Ljl^jLp 4jjJ>J 4^JWl <_Jjl>j]l Cl ^ 

4j>-^ 3\ ^ip ^-^^3^ ^A*3l ilLo ijj ^Ui3^ I 

L-3jJU jl JJ3 Ol^SvJl j-a 4 Pj^j>^ 4j jjjo 4 j^Lo 5^ 0 ^>t-w ^ 

5j5^3l <jj3 (1^3 \ j)l 

.<J^l*3l 4 j>-j 31 ^ip Aia^-^taj AuA*«a 3jji3 4.*ia3 *Ui3^ ^ 

<J/^h Ojj^j ^3 ol £j\ 4j jjo SjT 4 

Sj^3l J)^3 l^\ j^>- 4^ul c*\\^s*>- Ai3\i3\ Aulii3l o 

.4j^>fa4.4*.<jl 

cM<C 

43 jjla (j 5 Co a 3 ^ ^ aJ >1 W <(-) ‘ 0 ) -jM' 

JJP l3j^ 4» ^ul^3l gJj& ( jjo IjI 3A>o J )1 ^la >Wt O 

.4jjJ>j 31 *\j^i 

4j jJ><Cl31 ^JU Aj Joo />5CyjV ‘Aol y*^ j^P A0 >) A>J-^* Um-o 

A^ljJ 

JaJ <ji J 5 U. Q 

: 4^j!4j^yfc 4j) -v ^l <_jjl>j]l ( jj3 Cl ^ 



(TV I y'j'j LDq_LU 


pUASj |» 4 

. AlsjJl 

lg>«^Jl cIjAAI — a ^ 

- J^jil - 

• I 

i^Ijs-ViJpoLUaJH 
- JyJl - ^i.UJI - jUNI 
•Jl^l 

. iild.1 iljb-Vl i 

Ujjli ^ 

dl^^/l ^ 

j| c i?-'yi c-jLsa^- a 
oIaaJo.tj j\ c x?“'yi 01^1^® ^ 

JpoV 


a uLluUI olnUbjOLoJI 


4»ol yt+S- 4j j£- \ 

random experiment 
sample space pUai ◄ 

event ZjJo- i 

simple event ◄ 

certain event zSy ZjAs>- i 
ZjJs>- i 

impossible event 

ZLj\Zs>-\ i 

mutually exclusive events 
probability dl^Vl 4 

probability axioms 


^JjliuqJlq Olq^lll 



- ljL.J aLjJ I lj! 7i j > ta~i 


m 


























I - E 


J Um_>> VI uLm> 


.oUbSOlj jj+zi\ 4*ia3 *lH3^ 1 

(l^a\3jl L-3 jJU jl JJ^) OlSlLaJl ^ 4£*jas>^ \£ jl>J *UJL>- J^o *U3^« V 

.4j^>wcJ 1 AillaJl ^*3j 

43\LJl ^A5bJcJl V* ^ \ ^4^3^o aIjUio 4511a; V* l^4^S>-^SJ^lj^11^i^>w^ ^ 

pJ^lS 


6 


Sample space (outcomes space) 

4 ) ^ 1 ^o 1^«J 1 4P^^j>t£ 4 «<j1^*4cP 4j^j>vJ 4*«c*Jl ^1^23 

. (l 3) J J-SjJU O 41c*3l *1^23 j^llP 3 Jc*) JjOjj ^ » 3 U ^ M a 

34P jlT \S\^ AlXo j^P jl <bj4>^o bj*3 Up 34P jlT b^ 41oJl g>ly<23 JjSsj ^ 

^^sJLcJi \ ^1^23 Jafl3 ^ 

: 5jj^ulll <UjI jj-uaJI o jL^UI (jAx J 4 *i t* II pLAi 

Tossing a coin 1 1 *Uill: Vjl 

Bj-o 4*la3 *UiM 4jjS>d 41c*Jl *1*23 *" ^ 

{l3 4(j^ } = l_3 4j>~^ 1 4ii>^aj 

4jbSCi! jjo jj i) ^ oj j^JJ jjo jj o-o- 

V = (l 3) j : <3^5vj 

ijJsj 4jtiaS alflM 4 j^2>vJ 4JL*3l 4-1^23 “ y 

: y > ° Ul^SO Ij j I £-jli' Aias-^aj 
{(^ ‘^) ‘(j^ ‘^) ‘(^ ‘(J^) ‘(<J^ ‘(J^) } = ^ 

r r = i = rxv = (o) j: j^j 

°A 5jA> AjdaJ alisM 4^oJl alyaS "V* 

j) Obb^Mj ^\£> dii>-^»aj 

:41jljL<JI ^a aAS' 3jjy^c^Ji 

C ( i) t i) t i) ) 4 (j0 4 J<9 4 j3>) } = 4_3 

‘ ( 0° ‘ ^ ‘ ) ‘ ( ‘ 0° ‘ lT 5 ) 

‘ ( ‘ 0° ‘ ^) ‘ ( lT 5 ‘ ‘ O 6 ) 

Kc/ 5 ‘ 0° ‘ ^) ‘ (o^‘^‘0^) 

r r = A=r xrxv = (4_s)j: 

iiUi ajju^i ^ 

?liUJ ((j^ 4^3 ) ^ (i) ) “ y ^ X = (l 3) (j (jj^> 4jbiajl oljaJl jja ^ 4j«la3 (_y^J >A*P - ” ^ 

>ro LUI ^jlull c h (si) I— t—cilia 11 l_jIHS 



iLjliJl 2*j> j)\ ^lj I jj I 4^ajJl ^l» I^4J 


■i). 


X' 


/ \ 


AZI l \ /\ 

VT 




£fV 


2?'^ 



4 *»o jJI 


S-wO jJl 


v^' 

Aiilill 


JA' 


AJlill 


















JU^YI :cuzjIjJI OU 9 II 



jSCiJl ^3 j^liix>va) 3^23 ^lsda3 *U3^ 4jjj>j) 4^*31 *1*23 ~Y* 

J5" J) ^Sj>^ c^lJlna ij-^j-^ S3^23 4jda3 *123^ JwLP Alojl *1*23 ^j^.fl3 Uua 

^j^Jl JiCjJl ^1 p ^>**3t ^3*1ij3 ^3*l3 

.( 4»ol^]l 4.x32.fl3 1 <■ ^3j^H 4jJg2] 1 4^-j ) 



Tossing a die t *jj >«* ^121) * Lui-> 

^Ip j^2J ^ jj\ 3 AaS1 0 JJ& 3jj j->^~ *UJ^ 4jjJ>sl) 41odi *1^23 * ^ 

: 4*>»^3l 

t = ((J) j:jj^.j p<o c £ <r <r <\ } = ^3 

(^jJl 3J^l ( j^l^ ^j3 *l23\^jJ^ 4*U*3( *1*23 ~ Y 

l^la2^w* ^i3\ APja>wo 4j>-^31 L5 ^ ^ ^3 

:(jl (^1 4*j\i)i 4^ajji ^Jl3 ^yli3l l^JLwaj jJl ^Jl3 

. dUS ^j3 4JU1 JlCiVl.j {0 <° cicr c\ c\} 3j0 cf\<o cic? c\ c\}3^: (j^ 6J *) } = J> 

: Sj^*2 V : 4*JjJ^>- ojI 


JJWI v ^ 



1 

0 

i 

r 

r 

\ 

w 

0‘') 

(M 

(**') 

(rn) 

(rn) 

('*') 

> 

(n.r) 

M) 

(M 

(M 

(M 

('‘V) 

T 

(n.r) 

(M 

(M 

(r <r) 

(r cr) 

('^) 

r 
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J VI uLm> 


jiio (0) 

151 Aiodl <-L*aS ' cS 1 . t\jA+a 4i3li)lj 4 »Ly^-j 4*jl£3l_J 4Jl>U>iA Ol^5"" O^J 4j ^ 

4la>-^a_j ( J^>^l ) iLjliJl S^x)l J^S S^xJl eilf4 ^ ^>-^1 Jjo eJ^-1^)1 

. jllj)Vl 

tMO 


ijUJl ijs ll < _ 5 II 4~>*—II 



cJ^>-l jji o j £Jl C* ~ &m IS! 

^1 o j £Jl oilpj ^^L*j lJl£3 

«wlikXj^ ^^ ■ *** - ^ kXxj 

J j*} ^ 0J& 

.XJlSJI 


5j5sJ lj (^) j-°U 1 o j5sj lj (^) ^jL *115_^5sJ 1 J!_ jjo jj 

A«uLJl A*>t**J 1 ^»3 1 ^ Aj^>t**<^Jl 1 3 \»*j ^1^1 

^3 j j^la)1 A^j3 1^5 0^\iJl Ol^SsJl (j- 6 Sj5^ J5" ^y ^ aj 

1 ^jmJL) S_ . v^u J ^)1 1 ^ 4A»<jl^Jl 1 

^ 1 ^ 2 jj] a*jLJ 1 S^>oJ 1 JjUlJl J^oJl ^j» j c^Loli 5 jjo 

^ = r r = (o) jo^ioJl 

4 (j^ 4 v) 4 (v 4 v) 4 (^ 4 v) 4 (j^ 4 ^) 4 (v 4 ^) 4 (^ 4 ^)}=^ 

H j^ 4 J^) 4 (V 4 l/ 9 ) 4 (^ 4 J^) 


J^J (jl |J 

jju S Jo-l^51 jtj5^ o^>5-w r \ y* aJuLo ol \j£ O^i Aj (3 j^-0 J 

$<S£* ^ AJ^x)l ^1^23 1 . 0^^3l ^%3j Al£i>“^Lc^ ^£^^-^1 

,cuuiiJE2 


The event 

£>Jbfcll ■ > 


. AlUajl e-[+aS ^ APja^s ^1 ytb OAsJl ^ 

The simple event 

( ^yJjVt t^Jbelt) .ta t iq >t( t^Jbfclf V,, 


.Jsaib lo-lj IJ^alP ^jOo AOJl t\*z3 APj^j>va jJfc ^ 

The certain event 

: JLSj^JlOJbtJ! El 


L-3 Aa^*J 1 ^yf£>\vS* b^yf£>\jS* ^jJl C»jA^Jl 

Aj jj>^ 1 1^3 ^ jj>o 5jjjo J5" ^3 j) 1 OA> 

The impossible event 

J^bHaiL4ll OJbbJl 


0 j-^ a) J-ajj j 2lP (^1 ^ Jl^Jl OAoJl Jjk 

Ajjj>Ol l^s3 ^5 jjo (^1 ^3 jl OA> J-&J 


\Y V 


(_^^jLUI ^jlAll t rtnotI— i—clltatI L-jlHS 
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" J^t' j tbj* 3 
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ni 



jiio 

. oU^ rj *Up Aj ^>cM i^ J zsyj Bap i^JL- AxliS e-UiM bUJ' V 

^5 cl 3 ^jI f-[^is i-eS'I 

"^ hy* jj& & 

" JiV\ Js- Bjj*f O 

lM «0 

jl Jb>U A-*_pl 

{(£]c^c^M^c£3 t £])c(^,£])c^}= O 
0 = {(£3c^ t £]) t (^,£],£])c(^c£])c^}= f 

{(lT 3 ‘ ^ ‘ ^) i (o a ‘ ^)‘0^} = V 
{(4<£h£])<(^c4 ,£])}= ^ 
J^cedl oas >«31 (j) = { }= i 

j^j o I Q 

.^e-lx5' fy^py^ uy$)^ p i. e-1^-* B^xp j-^JL- 4<W9 c-UjM ext- T 

:4e^l ^ e-l*a3 t_e5'I 

"^xS'Vl j^lp ajIxS' ox>" ^ 5 j^ 4 > ox>-” f 

"^5'*^M ^1 p ( je-lx5' ox>" <_- 

Operation of the events OlJL^Vt ^!lc, ljLcUjJI 

aJ^lES 


Intersection ^Ll&JI :Vjl 
^31 4e*Jl *WsS j^sUc- (^jjl 4- (") f O-Xsdl _y£> I_- t I l jeJb5>Jl ^WlS 

(&* ^ J t £j£j JJoj \1* l_- c\ J\ ^j*Z5 

Union :jlaJ»YI : L»jIj 

<-l*aS jj^s\ss- ^iJl 1 _* U t O.X>Jl -_> it ( jeJb5>Jl i Wo I 

<—- j\ t iy J °..J ^-*- a jl i_- j\ t ^1 4ij*M 

(JiSfl J* UaJa-1 ^Sj) 


- CiLiusbjJI Cj[ 7 i j <tal 
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Completion : liilj 

f dA!jJ (. f CJjJosI! CJjJoJI i^a ^v j f Cl«>Jos!l 

. f OJocJl ^JS> ^ju j c f OJoJl ^JUjV ^x) 1 4-lo3l 

0 = 1nfc^i=1ut:i 

Difference Jj&JI :l*ulJ 

1^j> 1 ^y&j Vj <f ^I^^JUj ^!l *l*ai)l j^Up J5" ^;j>o ^_j - t OJoJl 

LU n f J^CS' j^db 

(Ja2i f ^yj) cu £yj f gjSj ^oj 

(u n t) -1 = / < m j nf = v -f 



jL^j^a (j j 13^5 La : Lu^Lk 

: jU l- 3 j^o jb> Jo- <_j c t jir 151^ 

x ( v u f)=v n /( 0^) 

(v £jh f^) j' a* iS' ^) 

tun f)=V u 1 (&W 

".jSTVi Jo-1 ^j^J n o^> jl "UU^blJoJl ^jp" oa>^u j 



Mutually exclusive events 2Lt£LcUl( OlJL>/Vl 

.jo-Vl £^3j (^-u) ^ybj U»&Jo-l £^3 j jir 131^ jL^Uia L^l ^ c f ( jb> JoJ JUb 
LjkJo-1 0^ " jloJlaVl ^3 uOA> "^> c "La jlowal ^3 ^L>u3l o^> "f jlS^ 151~ ^ 

•>^' £jb ^ 

jl5 (^jixSl 4 j>-j)1 ^Lp ^Jo!l aIso-V^J oJo-lj S^jO 3jj jOO-*Ui3^ 4jjOU ^3 ** Y 

0<o c i c r<r<\} = ^J 
{o t r<\} = l:^l :>Ap j^i3 6a> f jlS" 151^ 

{1 4 i cY } = lu : ^1 ^>-jj ^^Lp OJo- 

• >-Vi Uj&jo-i (ji 0 = u n f jl5 


< p= i_> Pi f jlS" \i\ (jUsUla i_> c t (Jl :J\JL ^ B 

.^iio AaJUlo o5\S^ 151 Jsaibj 151 i^Lia 1^31 ol Jo-1 5 Jo! J\jL» ^ 
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jUb»vt :qjzjIjJI 0U9II 


i&si 

. jli Jo- <-j c 1 j\i (j) = ^ n f jir 151^ " ^ 

</> = f <.^ = ^0 s _> c (p = s _ >nf: ^oi4j^\i^t c fc^is" 15 ^ 

.^>^5 4-siUl^a £j^44_ > 4 f *0^ 

.A»*3\»wa 4^jl^*fc4<-P 4j^>o (^1 J1 

.jLiUi* jli j^>- Uj& f 41 *>SCaj f o^>- (^1 

jiio 

.Ip pupuJl p^>-pl L5^ ^.p^lla)! po-X^M Ala>-^aj p;pA*l« ip ^*l2)\ 4jjj>J ^9 t 

( j^5JoJl jjjo <^S 'Ij LjLo *1*423 JiU Vjt 

."V l^P^x® OJoJl ^lp f O^X>Jl 

. j-b*3 ? jL^Ula C f jlijoJl Jjk ! U3U 

cM<C 

V"*\ = = \j2i3 JP 4*J^o $J^3 AJLsaSI *1*423 ^*4?Up jl 

*\»^23 ^yf£>\jS* jyQ.tS* sl..».<».>- ^ \ *l*<23 1 1 

. 1 ^^3 l»^S^ aJs2j2*o 1 

{(n n) 4 (0,0) 4 (i ci) .(r t r) c(\ c\) t (\ c\)} = f 
{ (n c\) c (0 <r) 4 (i t r) 4 (r t i) t (r t o) < (\ t *\)} = v 



jLiU^a jlijo- 1 


( p= 4_j n t *.‘ ! UiU 


^>-^1 4-j2.X*4? 


(jl Q 

: jjo ^ < r ^£'\ Jl JliJl ^3 t 

3 "0 L>^Pj^>^ ^jJOJp " 0*X£>~ ^ 

.dljol^ j-^3 ? jL3U^a 3 4 ^ jUjoJl Jjk 
Propobility 


fllQj Si 


: JUI^Vl ljLo^ 

^j3j jli 40UlSC«Vl 4j jL«la (iJjVl l^>ol^3 4 U iolijJLP ^Jl^1^23 ^3 jlS^ 151^ 

j^jj O D t uA> ^1 

( OA>J I P'jSj (Jj.(j^p*' 77^J^' / »v , 

-—-;---= ■ (f / J =(t) J 

2JS* ( l>fc- ^) 0 


- cjLcfabLjJt Ljlrtj ttal 
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jiio (0) 

jI. L>^jj3 j \3j5 ol Ji o Ajjlftla ol J} \ * 4j (3j-U^s jj^s CjIjJLc- 5/ 0 

uum ^-1 4 

.*1 Sj^J\ ojl o^^>- I 

.*\j*z>- *\J jS ^ > " \j&\ <Jjl OJ>- ^ 

4 „* <<> .J 5^50l jj5o - jloj^ ^ 

lMO 

Y ^Ij-oj>JI Olj50l 4 „ ^ % 

* , V = -— = ~ = (l) J = t *\ijxuJI 3^SJ\ 0^^° 


ol>3l 

$- I cij 1 ^ wXp “i - f' I ci-> 1 ^ j»p 




*\J^Q>- ^ I i\ 


_o_ _ r + r 

\* ~ N * 


Axioms of probability 


(l) — ^ ^y^ > - I (^J 1 1 

* , V = 0 ^ jl BjSOl jjSo jl = 

.d\35 ^i2j> jiaj (^) J ^ip jSCoj Jjfc !jill] 

oi Q 

: 2j*j\ oVL^Vl JjUl JliJl J ® 

,f\^Lo ^\ 4j^^x»4^w^3 1 1 ^1 5 

. *\ jl A d 2 ^ ^S j^3l j ^SsJ jl o^> _& 

JW-^Vl ljL ^uma 



(I)J>j>M>v.I OJjJ' JU^>-' ^iLS>- ^-Lg- j^>-^> l 3 Z) f oa>- J^3 " ^ 

\ > (l)J > • 

\ = MJ -Y 

(J D v <o D t jlf !i! -t 

(t_j) J + (f) J = (l_j U f) J : jU ^jjUla jJ-b- u t f jl5j 

1 Ja^^\j <U2 jL«JI oLo-Lv~o J ' : vj 
[\ t*] o^xa13 ^^wL> O-^- »-3 ^-> ^ 4,4-Lvw^Jl 
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JLw^VI :UJ|J|I OU9II 



i-j Z) t jlS’ SI 
(y)J>(l)J jU 


\ — 1 I ^^3^ ^j\ ^X*j 4^jI - 1 JI 

A*31 11 5 SS* ^ <XX)lx)I A> ^ wLm^q» J ^a^xj 

(J) J + - + ( r 0 J + ( v Dl) + (J)J = Q u ••• U r f u v f u N f)j 

A^ilwa Ol*Xj>~l J 4 ... c f c f c f 0^>~ 

- j y x \ 

<ULi ^jQj 

* = (0) JO) 
(t)J-N=(1)j(t) 
( v nl)j-(f)j = ( v -t)j(r) 
( v nt) j-( v ) j + (t)j = ( v u f)j (t) 

jiio ) 

: v —l|-( v nl)J. j-MJ‘ x-C)J 


(' v n1)J © 


(v-OJ e 

(1)J v ( v u!)J© 


cM 

\ r r 

£ £ + A 

( v n 1) j - (v) J + (0J = (v u 1) j (D 

° = I-N = 

A A 

I 

II 

-,\ 

C 

\ _ \ r 

A " £ A 

( v nf)j-(f)j = ( v -f)j * 

A = = 

A A 

( v u I) j - \ ='( v u I) j = (' v n 1 ) j © 


j^j o IJ 9 L 1 Q 

: *Lj^1 "V 

(Vu'l)j© (l-v)J v (V)j I 

JUX) 

( 4 — 1 - t ) J ‘ y= (l—>) J t (f) J jlSj O AjIjJLf- 4 jjJ>J *lyi9 j>s 4_J c t jlT 151 ( V 
( v u1)j© (Vnl)j * (uUl)j V ( v nf)j® 

J-J '<0 

^ = £© = ( v -t)j-(l)j = ( v nl)j© 
x = i-7 + x = ©nt)J-MJ + 0)J = (vUf)J v 

^ = ^-^ = ( v ut)j-^=Vut)J = (Vn1)J D 

( V -I)J - \ = (Vn!)J-\=rv n f)J = (v u/( )J © 
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uLm> 
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dUi ^Lj ? 4 JL^Lj ('_* U t) J jl»ol di^*j Jjfc ! ^^3 

jaj of JsL* Q 
: Jo-jl jAJl Jlijl J> ® 

(1n v )j * (Vul)j(v (1)J 1 

jiio 


y = (<_j) J t (f )|J y = ( t )(J j\5j cl_j AjiljJLf- 4d*£- C-lyilS /ydida- t f jir la\ A 

:A»-jli£ =(uU 1 ) Jc 

-^-1 ^ .JS^Jl ^Js- jjdidsJl ^'jij JUd>-l I 

. Li?9 A>-1 ^_j3j Jl*d>4 * .Jaib k_j CjA>JI ^ 


cM<0 

=(vnt)J .-. J=( v nl)j-\='( v nt)J .-. ;=(uU 1)j v 

j=(f)J.-. N = (f)jf‘. (l)J^=(t)J-\ •-. f!)j|=(1)jv 

- y + J = ( v n I) J - ( V )J + (f) J = ( v U I) J = JiVl J* j^JosJI a*- 1 £jij JU^I CD 
£ = (V u 1) J = V n f) j =J iTVi ^jSj JU^i v 

C = y - y = (a_> Pi f ) J - (i_>)J = (f - a_>) J = L a, a yj OdsJl Jld^-1 * 
y = y - y = (t_> fl I ) J - (t_> U t ) J = JoaS jJJadi Ja»-I £j2j JUxs-1 a 


.dA3i aJLjLj La s ( jdids>Jl JLda>-l aL%jl dL5Csj Jji> ! jim 


Jadi o> J^La. Q 

* ? \ = {U I) (J C * j *1 = t * ? A = (j dj _y>J Ad*^M g-l ^ twJ 4 f A 

: lf^\ OIJ^-Vl JLd^l 

^Lasf£jSj"OJ^ V "J5V» CD 

d?-l " d)Jl>- * " La? jjdidiJi d>-l " *— , A>- ^ 

jiio f p 

: dd-a>- t aLI^JLp 4j^a>vJ 4»df- e-LLa (j\jds»-1»_> t t A 

• oi?^" ^ f tSl_ i Vjl 

D f jir ISDLjIj 
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JU^VI :UJljll OU9JI 




o* ^ = (v) J a" = (0 <J 0^ 

• jUsUla t_J c f *.* i'iljl 

(J" + ij* V = * 5 VY ; (*—>) J + (t) J = ( t—> U I ) J 

•,oi = ( v )J t .,\A = (t)J<.,\A = ^.\ 

= <_j u t ljd!'. - ituU 

• ,vr = / = ( v )J = ( v ul)J 

• ,vr = ( v )J c *,ri = (t)J 

Jaj (j\ JjLa, Q 

(DJ*fjU-(vUl)J.- 5 --MJ 

f D <_j jir 13^ ^ i yJx>- <~j c f jir 13^ I 

l ^n Li j 1 SnV 

y J : jlS^ 13^ 4 4 mj1 IjJLp 4J^P *1*23 jD f jlS^ 131^ (f) J ( jSC*J ^jLS" 

oi Q 

c — = ~y~J 4 4 ^ ^_> c f } = l- 3 4jjJ>sl) 4i*P ^3 jlT 151^ \* 

(jOJ ^j' 

jduo 

^3 4j>~\j>o 4 * , AO ^jLaJ *L J*di3\ ^3 jlS*" -CULLLIJ3 j0lI I QJLLjJ L JzLIjJ I \ ♦ 

: * , A ULo ^3 ^ oU^U j3l 

.Jaii ol^uji jUioi ^ vjiyi v .jiSr\ Jlp ^ ^jiyi ^us i 

• lid ^3 4_3Via) \ ^1>J * 

J-JIO 

CjL*iU jjl ^9 i_JUa)l 6i> 1_> t jls>vUl ^9 v_JUa)l ^\j>sj OJ> t jjSsJ 

•,A = ( v nt) J c •,^ = (k_j)J c •, Ao = (|) J : jjSCjj 

( v uf) J = J3Vl Jlp^UcuVI JUi^I I 

* 5^0 = • ,A - • ,^ + • ,Ao = ( v n f ) J - ( v ) J + (t) J =( v U t) J .-. 

^*\Pj OL^?U j3l jl>sLo( ^3 4j>-l>o ^Lsu lafl3 oU^U j3l ^3 4_3VLa3\ ^L>o V 

(f - 4 >) 3 ^3 4j>-l >6 
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.,\ = .,A-.^ = (fn v )j-( v )j = (f- v )j 

(n t) o^>ti3 6 ^> x ( u n f) = uu ^3 <_j Via3 \ ^a>o ^*xp o^> * 

.,r = .,A-\ = ( v nl) j-x='( v nt)j.\ 

\n i'i'I i^v i"i ln 11 hV 

(jl J 9 L* Q 

\b\^ jii3 4 jjjU>-V ^ 4jL3j ^Ip J j^22*\5 \\ 

^3 ^3 4j>-\j>o l 5 ^3 jlT 

: JIaI>-I 5jjjo ^Ip Jj^>J] U j^>w- 1SU *, 0 iLo jj jUi>-^h 

. JiVi ^P jJjLli-Vt ^3 V .JsaJb ^3 1 

l^fili jjiflflj 

< >\ja jJ\ SljL*a ^3 4jb ji J^3 jU *123 ^U5l j3l (3 'g rSl ;j 11 ■ JzljjJ I 

Aj ^\j¥2 Jjk * , 0 Uca jJjLJl ^3 33 4 * ? ^ v^UVt ^3 4ji> j3 j^3 4 * , V 

Jlio ,-~ 

P P P P ^ P 

"i ^jL«j j' jj^s Jil Jjj jjslla]! jjjiJjOl £^s,s>iA" j^Xa o' OJj>- 1 

"j^-^\ ^Jtuujo o' O.X>- i_> itoU 

"V ^jjOJjJJ Jjll&aJ' Jjjjj"" Oj^-t 0 ^ O.X>- ^ lUJU 

"xv ^ jS~ 1 ^ja&xa " jl ojj>- i -^;lj 

J^JI-O 

n = (o) j 

n = (t)j .-. {(x t r) t (r cV)c(x c\)c(rc\)c(\ t x).(\ t x)} = t :Sl^1 
i = ( v )j .-. {(r , < i) < (n < r') < (r < i) < (i < r) < (x < r) < (r < x)} = ^ T »:liU 
{(i n) 4 (i <. 1 ) c (r c<>) c(o t r) c(v d) t (i <r) t (x t r) ( (r ( \)} = 

jSL^ = (i) J 4 ^ •*• 4 X V ^ Lft^P^ftJ>vQ (j\iAp (jl 43| ! l^jlj 

jjj oi J 5 L 1 Q 

: JUki>-l ^jLJI JliJI XV 

" jU jLa. o' jbJL«)l" 6x>' h jl 
4^j\i3l 4^ap( iAaO' " OJ^>- i_ > il^iU 


^=H=(I)J 

vs=MJ 

T-fr-<e« 


>T 0 
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JU^VI :UJljll OU9JI 


jiio 


: A^Sfl CjIJo-^I cJ^Ui>-1 » 



I CjUb$3lj *j\£> ]k>- <aJIiu Olj^ Cj^Aj 4»oIiu^ ^jJi3 A*ia3 C^ji] 1 S Y 

j# ^ 

. Wi?9 ~oj^a OJ>- f !*ifj! 

•JsVl JJ& V :&Ij 

.Jo**aJL l yoj^^> ‘— j >«^>- ^ iliJU 

lm-o 

‘ (-^ ‘-^ ‘O' 9 ) ‘( 10 s ‘O' 9 ) ‘(^ ‘O' 9 ‘O' 9 ) ‘(o' 9 ‘O' 9 ‘O' 9 )} = L -® 

c{(i) cij t *J) 4 (jtf lii c£j) 4 (*) tJ a <£j) c(j* l{J a c^) 

A= (o) j 

. JaaS ~6j^a JoA 9 •— , *^ >_ f ".’ jl 

‘ {( 0 * *i! ii)) i(i) ■ j« *il) 1 (i) ii) 1 j«)) = I.-. 

X-(t)J.'. r.(t)j v 

jj^s O^j jl U>|tJS^I (_jip jOjJ^ 9 JJ^ 9 <—>"•’ • 

{(o' 9 ‘O' 9 ‘O' 9 ) ‘(o' 9 ‘O' 9 ‘^) ‘(o' 9 ‘O' 9 ) ‘ (^ ‘O' 9 ‘O 9 ) } = v •"• 

H = (v)J--- Mv)i--- 


^J^- ^‘.* iliJU 

^ = (^)J.‘- V' = (^)o , 0 {(o' 9 ‘O' 9 ‘^)‘(o' 9 ‘O' 9 )‘(^‘O' 9 ‘O' 9 ) } = £/'• 

JaO (j{ JiLa. Q 

: *JH\ oVLis-Vt s-^l jAJ\ J\U1 yi ® 

.jij Vt ^Lp Sjj^> 6^> ! toll oL^jJl ^3 Ao-jJl OJo- I ! 'ifjl 

.Ji^fl ^Js> k>\^ 6^> 5 iliolj jjo (j^ji :>ap 6j> ^ :liJU 

.OUbSsJl ( j-a ^Jo3l (J^ 2 ^ JjjO ^Ap J^1? OJ>- -A ! L^olo- 


Jll° # 


4 Jafl3 oJo-lj A*Jb OJ 0 J 0 AaJcova oL-*A>- j-o Y * * j-^>- Olj«<oj«Jl Jo-1 ^3 Ipn'iSnll 1 _tDLujJJI 1 \ Y 

: ^SbJl JjJoJb ^>loloj 


\r* 

A^Jj-iJl OJ0J0 

Yo 

Aj^Joo^h OJ0J0 

to 

A0 jjJl OJ0J0 

0 * 

J-J 

A* 

0 

r* 

i 0 

SIj-a! 

r- 

r* 

Vo 

^0 
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i jOi >ojl IJj& j jS\j jl JLo-l Jo-jli lol jJLp fjj Jo-1 jOS-l lil. 

.4j jJooVl 00>0 Jo-j v ojoO’ SIj-al I 

.4jjJooVlj 4*ojo)l OAoO ^ .iO^iJl jl ijjoJl OJoO ^ 

.4*OjoJl OJoO* V J ^jJioo^l OJoO* V SIj*al A 

cMO 

* , Wo =-^— = " 4*0jojI OJoO* SIj-al " jbo^JI J^Sso jl JLjo-l 1 
^wo=^- = M ^j^)fio^ j>j m ji^jijjSC^iju^i v 
»,nro = r * v +^° = "ij^ljlio^loj^o/'jlsJI jjSC jIJUi^I * 
jjl>2 = (0) J = "4j jjL>oVlj 4 *OjJI OJoO" jbovjl j j$Cj jl JUjo-l ^ 

* , * VO = —— = "iojoJl OJoJo V J 4j jJl>oVI OJoJo V SIjjol" jb>wjl Jjl JUjo-l A 

(ji J 9 U Q 

:jLox*JI ^j<2>oJl jjl JUjo-l \ jAJl Jlijl J> U 

.4j jJooVl OJ 0 J 0 SIj^ol jl iojjJl OJoO Jo-j ^ .4j jJooVl jl 4^*o^fl)l OJ 0 J 0 SIIjjo^ ^ 

«= (l-EJCwjL-oi z» 

3^1 4*OoJl (J^) jjJSj Jo-lj ^1 lj}\ 4j^j ^a l&j\oS-l 4jSCoJ 4*Oo- *1^3 ^Jll? ^PjJ \ 

“j g ^ f, 

.4*oUJl S^oOJIj 4-23j^JI lijk ^3 4*UxSl *1*23 Jia 4 Ljo _jl 

.^o jl*J! ^ip jgla> 4ji>-^Laj 3jj jj>o- J4oIa3 *12)1^ 4jjOU ^3 Y 

.4*o^l OlJo-^fl ( j-a ^5" ( j^P 4j^o-j)l gJ^j 4^20^51 40i5l *1*23 I I 

• (< LT^JJ JJ^J JjL5^ j^ 1S» OJo>Jl ^ .(C^pji JJPj Sjj*0 JJ^» 1 OJoJl ^ 

.«r ^^ip 4*^J5)I JJL ^jp j^1S» 3 OJoJl ^ .«Y ^Jjl ^Jp j^lS» ^OJoJl ^ 

.(^jl*3l 4o-j)l ^lp jJfcUa)! ^JoJl 4iio-^Laj ^wjJbla *l2M 4 j jO-J ^3 Y 

riJWlolJ^Vlj^^ ^P 

.((^ U^Pj^ovo Jjjjp J^ls» LO OJ^>Jl ^ .((^jLjU ^^JP f OJc>Jl ^ 

.«JiVl L5 )pSJo-ljSj-a Y^JoJl JJ^» JOJoJl ^ ,«\Y U^Pj^Ova ^JJP JJ^» J^OJoJl ^ 

I ^>\SjOw» ^3 ^JljJl *1*23 Jia . J^iko^a j^a3j j-a bjp JjS”" {1 4 Y 4 Y 4 \} I 4Pj-*J>va j*a t 

: ioVl OlJo-Vl l^Lo J^J ^ 

.lj^ji OlijJLxJ! ^3j jijSC jl OJo- 00 ^ . C^ji ^U-Sfl ^3j J^Sso jl OJo- I ^ 

.lo^ji OljO*3l jl jU-Sfl ^3j J^$vo 0^ OJo- ^ ^ .C^ji j^*ipi ^ JjSCj jl OJo- ^ ^ 


>rv 


(_^^jLUI c rt is* 11— t—clltatI l_)LHS 








jub*vt :oajljll OU 9 II 


^Js> Ji>- j)j LSIjJLp A 3 L 2 J Cu>^ V * ^51^ \ j^o 4*o£j^j ilSLwU Aillaj V * l^j *uJL>. 0 

: ioVi OlJo-^h 1 AiUaJi 

" \ X J^aljp J*alp " OA> " \ * ^ j-^L? -jj " OJ>-1 

0 < v jjjo 4 -ip lL 2 - 0 " o*Xj>~ 3 "r yp l5*L^ J 1 ^-^*-^^ " 04j>~ ^ 

"Jji J>^J1 jJi*}P OJ^^ 

W ^ ^-^0 4JjLuJ1 ^2>o " OJo-j 

4j^>wcJl AillaJl S^Ip ^^0 A ^1 \ ^a *W3j-aj aJuL^U olSllaj A ^J^u oJo-\y i jLillaj 0-<^w» *V 

: jlS" ISJj ? 4JU*)ULa3 j^Lp ^JlP U I 4jL5\ iilkJl JJ Sfjl 

M yyh 4^^>wJl ^3 ^j^ 5\ J\Lal iS^L 4 *jD\ 4^s^>wJl ^3 ^j^Sl" o*x>~1 
"Nr jjo 1 jj^jcsJl " oj>- 

.diji ? (jLsLia v_> 4 f Jj& <_ >4 f < m ^S' 1 


jSLlo ^JljJl *\j?23 j£a oLLSsilj ^LS Ali^-^Laj 4*JLla Ol jjo Cj% 5 jiS 4*1^9 *123^ 4jjj>u ^3 V 

: ol ( jSp 4 ^ 

"^VlJp^LT "JsVlJp^LT j^ m oj^I 

" O^Dl oLojJl ^3 OjJ^2 ^^P " O4o- 3 " ^yt ^3 ljy^ " OA> ^ 


^>&>J 4j>~y\ ^P ^j2Jl 4.ttla.flj 1 ,^3 ^ 2 >jiij 4*L>9 C-*-ul)l A 

: 4-J Vl jj>^ j5LiIo 4J^i ^L^ j£a 4 ^jJl 

"(^3ji ^JPj 'ij^z JJ^ " 04> "(^yT’JJ 4 jLS^ " OJo- 1 

i » ^ . k « . M f- f- „ 

" Jsa-23 1 04^>J1 ^j3j " 04^- 3 ^ ^ 

OJoJl £^ybj I OA>Jl ^^3j " OJo- 

: SllosuJl OLU-Vl (j-« 4^c>t^a3l 4 jL>-^1 

:jA 0 ^a JS1 Jiji 3AP ^Js- Jj^>Jl JUx?-l jls tiJo-lj iy> i y y^~ \ 151 A 


1 i 




) V 


i ' 


3 JPj 4^0y I ^3 »^4P ^jp J JL»I^i j\j 4j^lJLla 3jj j^>- ^LS) 4j jj>o ^3 )♦ 

: jJfc 4jL5l ^ ^jl 

T ' 1 e T V ? ' 

: jU «-lj^<aj>- CjI^^ V c ?-l y^~ '— J \ 0 ‘ ^Ij^" V* 4 j (3j-U^ y» 'C^\yHs^ C^~>^ lil \ 1 

: *\ j! g>lyb-^ 5j^3l jJLw^-i 


^ e 

\o 


© 


© 


- ujLcfabLjJI Ljlrtj <ta*j 


>TA 




I - £ 


JUm_>-VI uLm> 


jl jls cCj\ IjJLp A$liaj \ j^o ^ISy^M J*oj>u aUIaI* oliliaj ^Js* {JjX^ £ jX>u )Y 

: jJb Lo )j3 l *3)j jl ^ ^JL> ^3j AjliaJi J*oa>u 

(© y * { V y® 

( v -f)JjU.,l = ( v )Jr = (t)JjD v jl 5 j t*U>l^ jLc- f-[^ 2 S l yJ^~ v > t f jlS" lil^ 

•,r© -,i * -,r v 

a>-j 51 JlsoJuJl W <\Y <\\ <\-<<\ <AalJ^t 4#>-jl j^l^' U 

:aJWI OlJ^-Vl ^ jf JLsp4 s-^I 1 

".^)jl :>ap V ^ ".^6^>" f ^ 

< 

< 


". \ Y I :>Jp j^la OA>" i ^ 

".Jo-lj ^Sj ^ JjSC* ^Jp Jj^li OA>-" j ^ 


"•L^jj ^ J^> 




♦ . ft 

_a 


.(in v )j << ( J u^)j t (^uf)j: v -«>.i V 

:J^>-jl t4^jl ^hs- 4j^>cJ 4.UC' e-l*a3 {i t 1} = l 3 (j\5^ lai ^0 

Y-MJ- (jW ‘MJ f - (I) J & tsi• (v)J • (l)J 

4Aul^^wP A>^«>vJ A<*P $\ s /23 jlT ^ 

.( v )j4(f)J v ^©,ro = ( v -f)j^,n = ( v uf)J 

~ — (l^J O t)J 4 ~ = (^>) J 4 ~ — (!) J ^A»<jl^«tlp A>^jJ>vJ A<«P frL y<? .3 4 ! (^)15^ >V 

(Vnl)j© (v-OJ e (vUt)J * (1)jCD 


* L , -* - 4 A«o l^^wP A>^^%*J A^P f\^s 3 A^* ) 4! ^)IS^ ^ 

: jUi^i •, r = ( v n f) J 4 ( v ) Jr = (V) J < •, i = (!) J 

.^_j ^ .ujll ^ .Jaii f ^j3j 0 

-1 .LSIj-^p Sa>-1j 5 \jZ au 0-^w» 4^1° ^ ^ aJuU^u olj5" a> 

:A^5>wwJ\ j' JWx>-l 

1 


.*1 


»J^>- 


* © ■*\y+= j' ^jj v 

.l^Jp jjAJI Jo>-j)j L51Ijjp SA>-1 j aJUsj l^JLa CoXoi r * ^1 \ j-a A^3^j aIjLws olSUaj APY ♦ 

:J^>J 4j^>wcJ1 AiUaJi j(jl JUwc>-l 
0 Jp Awi51 JJL bjp V r Jp A^l JJL bJP 1 

0 jl r ^^Ip Awi5l JJb bJp ^ 0 j r ^1 p Awi5l JJL bjp 

>TA 


I ^yjLiJ 11 rt I— u-Llltatl l-jLHS 




JU^YI :cuzjIjJI OU9II 


JT .BJo-lj 3 oJjIws :>j£ 3 £^23 O^j OJi3l 

.JSVt ^P oJa>-lj 0 J 3** 2 jj^i? <*-> ^ . ( j-OJJ^2 jl SJo-lj Sjj^2 jj^ OA> f ^ 

^Lp j^lJGla j^oGS^ jj^i? 04a>- 3 ^ .ji£"^ (^ 5 ^ 0 jJ -*2 JJ$^ 04a>- ^ ^ 

JUwc>-l 4*ij-a jjf ^3 ^jl*3i 4 j>j3( ^p j^^f. l£^ o*x*3l 4 J {y?y ^y yy~ *123^ ^yy ^ 

:aJU\ OlJ^Sh ^ J5" 

A (jjLo j3l ^3 jjo*x* 31 £^jx>s>t*a oj>- ^ *(^3^ 4 *^jS^ £ 04*31 jj^ oj>- ^ 

0 ^jL«j> jl j-a Jil j*JUaj3l ^3 jJOJ^i OJ>- ^ 

i * j 1 4^j 4 ^1^13 1 ^y,^U^ *\ * ^j*a j j^Gu 4^o1 j***p 4«s^«p . q n L jJ Li h ijJ I 

.j*joU 3\ j-a Cl Jj»JL/^ < J&\>J*\ A jlj 4 4*j>43l l y2>^ VAj t j!^3l 

! ^*^a j G>vaJ 1 j^2.>e^<.J 1 J j^G> J 1 1 l»a3 4 4 ,<*a 3 1 3 1^3 I j*a Gj I J**<»P j^2^5«w 1 I 

.£*^oUt v . J5Vl j^oLJl j^l CD 

.JaSs j^oUl j^>-t 15 . LSs j!A$M ^sU * 

^S' 13*231 3*4*3 Ij 3jjil3l 4.x!a.23 ^JkU^I 4^-j3l 4jsi>-^*aj ^3a*l,a 3jj ^3 3jjb 4jJa3 4j ^->0 ^3 

a —^-1 ^jj ^lc> jj^l? Cl l > ^ >Acj ^jjy^ jj^k? L,,J ^^ jJk I jlS*" ISIj3jjJl j-«J i 4 j>-j3 1 

: OlJo-^fl j-a Go ^%J »w> 4 f j^a J5" ^j3j JUl^-1 

l*-a ^ L5^ t 

\oJS3 J^a Jc>-1 ^ iafl3 ^ ^3^-3 * 

^Lp JL^ JUl>-l cO * \ J^c 4 ^ 3 ^-aj t4)jUwla 4illaj 0 * j^a L31 jJLp 3Jo-lj 4iHa^ CoX^ 

:4jj 5>^^J1 4ilkJl 

V 3JoJJ llply^a I 
^alS^ V ^bX*A3 eJlpl^a ^ 

* , VI = (l->- f) J a (f) J | = (l-j) J 4^3 i31J«3^ 4jjJ>^] £|Jlj3 ^1^23 j-a u cf jlS^ 151^ 
(V u 1) J c( v Uf) J c( v ) J c( t ) J : •, N 0 = (1 n v ) J 

4j>-^ 3 Glii>- V 0 ^U J 4 l^JLa * j! 4a>-^3 44^o\5sJl 4JVi ^P Glii>- VO 

jl JUwa>-i ^oU JJ Jjlk 4l^i jj 4Jo\^ -y3* U>ja LSIj3^P ^Uo>- Jt^"^ ioli l^-la XA* jl 

: v_>Viaj>J\ lijfc j j^Gj> 

(^^3^ j-^ oU j V . *Ua>-l ^ l 

. Alias' ^3 43 (jj ^ 5 ^ .41>b5^ ^3 ^3 i\j j 

(l-> n f)j *, 0 = (^_j u f) J 4 * ,a = (^->)J ^ * ,*\ = (f)J 4^.3 4 - 4 p j-® y ^ 0 ^ 


© 


© 


© 


© 


© 


iLiS' iL^c v 
v sa*I3 Iac-Ll^> (j-4_j c4*\5^ ^ 


© 


© 


^j-aJLa: - CiLcuaLjJ! lJLLcxIaj 


U 




I - £ 




(jl c (J^ ^ l^jJ 1 ^ys>- 43jjca 4 j^>o JT : 4_ul^_ oulJI 4_>jj^JL1I ^ 

J*LP ^A>Cj v—3^** l^jJI 0 Jjk Ul 3Jc>U 

4j^.>^31 &Jc^3 ^S' <k£'^os>^ 4*u^JLp 4j^.>^3 41^*31 ^1^23 :(^cj|^jJI e-Luiii) 4 _LlxJI plju-^q 

,l3 jjoj3U a3 jjojj j 

.4*Lodi *1*23 ( j^a 4*o^>* • OJ^JI 

. J^2J23 1 nX^-1^ l^*2..cP (^^>0 4 »n^*3 1 *1^*2 3 *(l5^^0 ^ * ' M * '—* ^ ^ 

.In— 3 4»Lc*3l *L*£23 ^yf^CS' Gy^\s£' • u^J^Q-ll CjJl^JI ^ 

.(j) ^3 J-SJ-?.J ij^ OJoJl jJ& :Jj^J-ai^JI OJ^JI \ 

.i^jJ&\ - JU^S^I - 3l>u^h - ^b\j£$\ :ol jj^I ^_lc oLlLojlJI 

4^iiiqJI A 

.(p = <-> n f jlS" 151^ jUib^a ^ cf jj_ Jlib 
.^iu ^iiu c^JlS*" 1S^ Js2Ji3j c^lS" lij^ ^u3Ui^ 1^31 ol^>-l 3Jc*3 JUb ^ 

JLcua^l e-jLu.^ 

.oUlSCa^h 4j l^j>^>J ^x3l iJj^h <. U *L$1 jJLp *bj^3 *1*^3 l3 jlT 151^ ^ 

1 ^i-=(l)Ji~(l)J>. J M i_s 3 f OAs- ^1 Jl*^>-I jlj ^ 

JLn"'-^l ol3 mi ^ \ * 

\ ^ (f) J ^ • : CUu*- J j^3U j*ji ^ ‘— Jl * ) ^l JUki>-l ^yLJi>- 5AP- .X>-N_j 3 I OJ> JS3 ^ 

M^)J < 

(u)J + (f)J = (u U f)J :jljj^Ula y>A>- 1_> J jl5j j Du cuj 3 I jlT lil^ ^ 

4Jl^u olJ^I J t ...c r l < v t s f uj=.f U.... U r (U Y tU J j\r lil ^ ^ 

N= ( J)J + ... + ( r t)J + ( r f)J + (J)J 0^ 

• = (0)J ^ 

(f) j - \ = (^)c3 jU ^>01^3 ^ly^s l- 5 ^ <3 3 f ^ ^ 

j\j 431jdC- 4 JjJ>jX3 «-[^Z3 N_j ^ N_> t I ( jZ)J^>- ^ V 


( v nt)j-(t)j = ( v -l)j v ( v n I) J - (v) J + (t)J = (v u t) J ® 


\t\ 


y\uJ I ^jlull i. h u*i) I— i— cilia 11 ujlHS 









JU^VI :UJljll OU9JI 


l^Lki*jj 4<lagiM Sj^yaJU \ t 



jji JwsloJ 


(f) J - N = ( 1 ) J 


"0 


1 OJoJl 

( v nt)j-( v )j + (t)j = ( v uf)j 


w 

V 1 > 

^Uf 


£j9j) V j' f 

(JsSmjlo 

( v ut)j-( v )j + (l)j = ( v nf)j 


:oo; 

^ nt 


(lia U 4 CJS 5 ) v_> J f 

(V n f) j = ( v n I) j - (t) j = ( v - 1 ) j 

(*- 

;oo) 

.ni)-i='^ni=w 


Jaii t OJoJl 

(v £j*J t £j*j) 

((f- v )U( v -t))J 
(t- v )j + ( v -f)j = 
( v nf)j-( v uf)j = 


:oo; 

(l-^)U(^-t) 


(jl f 

(uul)j-u(vn 1 ) j ='( v u t) J 


:oo: 

^nVc^up 


jJOiJl J* ^jSj ^ 

(v £j*j ' £jh 

(v n f)j - \ = (V u 1 )j ='( v n t)j 


:oo; 

-ul ='(^ni) 


lia j-J JoJl 

(v ^ j' f £j*j 

(jiTSh jjb- £j3j) j' 

( 1 u v )j = ( V -I)j-\=K V -I)j 

(v n t) J +(1)j = 


:od; 

"|U V ='( y -|) 


(f £j3j J\ !_> £j3j) 


UY 


- CjLcu^LjJI Olij-xlaJ 

















































jLJPl 


«= olo5Ijj jluil 


u jasi 

. = l 3 *l*a3 (jli 4 oj 51 jjsila)i JJoJi ^lao^oj 4 0Joij S^a jj>o*lHMjJP \ 

.= J &Vi ^IP \)y& jy& ^^ > “’ 0^ 4o^i c ( j^xJbcU i y^y* 4-oJ**^ Jjii3 4*123 *l2M JJP Y 

.= ^Jj\ JJP jj^lg Q^>- jU U^U JSO ^gjl*3i 4ojSi AlgoV-aj 3jii3 4*123 ^la£La Jj3 j^>o JJP Y 

jjOU*)i " OJ>- jU 4*0j-a JfT ^3 jl*)i 4o^i 4lioV*sj ( j-jJ\£la ^j-Jj-a ^lalLa 3jJ jOO ^IS)^ JJP t 

.= "o (JjLu jj> jjfclla)! 

OJ>- jU SSllaJl ^Ip jJfclliJi JJ^i 4i2oV*aj Y * ^5i^ \ j^o i^3^aj 4jjUjla 43 II 20 Y * j^o 4 SII 2 J ^-o^> JJP 0 

.= " Y ^^Ip 4-a^Ji)i JJb jjfciliJi JJoJi » 

j^W' OA> j\i cOUU^sJij jj^a)i ^lo 4lioV*sj oUijla O!^ oVj JjJ2j 4*123 JJP "V 

.= ” L^yblij 

. (f)J Jojli (f)J Y = (f)J jlSj i 4J»ijJLp 4jjj>ci) ^>i^Ji *1*23 l 3 cuo l 3 Df jir iii^ V 

Jji JLjoi Joji 4\lj»iJ-*lp jiUaj 4J*a Oo^w Y * ^i \ j-a i*3j-aj c2SjVc£a 43\ia^ Y * 4j (J)jJJ-*2 A 

: ^^5>wuJi jJilaJi ^1 p i >— >y^d\ JJ*3i 

\ Y j J*)i J-ai^P y 6 ^ \ * ja yS' 1 Oji ^ *\ ^1 p ^ 

•,-\ = (V)J^,Vo = (f)Jc-,Ao = ( v Uf)J 4 4-uiI^JLP 4jjol) 4JUP *1^23 L-3 ^a ( jU> Jo t^> 4 t jl5^ iSi^ ^ 

:Joji 

(Vu't)j * (unt)j v ( v nf)jCD 

OJo JLjoij 6 (<w>) J ^= ( f ) J jlT ISU 4 <Lj1 IjJLp 4jjj>u) 4-UP *1*23 l- 3 j-a Jo 4 f jlS^ 151^ ) ♦ 
JLjol Jojli *, 1 jjLo "JiVi ^1 p UaJol 0 J 0 JUjol 4 * ,Vo ^jLo jiS^Vi ^1 p Uj^JoI 

:4-JVi oiJoVi 

. f ^ Jp ^ i <-J ^^ . 1-L23 ^yJ ^o) i Jo i ^^3j V . Lfy-^-C*^3j Lu^o i I 

(^>) J Jojii * , i 0 =(^J U f) J ^= ( f) J jlT lili 44-JijJlP 4jjj>u) 4UP *[^ 2 .3 ^3 j-a j-JJo <_J 4 f jlS^ iii^ i ) 

: AjVioVU)i^3 

' , Y = (f - ^ r >) J * uD| ^ ji-iUla j\j>Jo L-> 4 ! 1 

4 L*3ji ^j-a lioL^ \ 1 4 LJ Us2J> ^ ( j-a loSU4» W 4U-^JJ j-a \oSL^» \ ^ j-a j ^Sv-a 1 IColnulL JllJjJ I ) Y 

i \»t*J i u i i 4- ^ i 4 l-j i^.-«P J^^" i ^ 

.L*o^i j-a V .L^o^i jl j-® i 

UT I ^111! c rt I— Jltat I l_jIHS 












jLJLPl 


8 


4 j* * 

t* ,A iiaUvJl jy^s- JL^l jlS' 151 clg^Al? JjIj! ^jj5o 4—jJtJl ^ : CLijujjzudJI dmJL JzlijJI 

* , Vo UU Lp&jj^o- JLjo-lj * , ^ ^Jju) 1 jJ J*« jj^>- JLjo-lj 

. ^3 ^ 1 P Jo-1 ^ ^/ 2 S>~ L^Jo-1 ^ . \o-&3 Js£ 3 lov31 ^^*/ 2 S>- \*^Jo-1 I 

.Uca Upkjj).y<?>- ^Jp (JUjo-1 

.l 3 iol jJLp O 4JLoJl *1*23 jjj’A> cf 

:4J^h OlJ^Vl ^ jT JU^.1 J^jU-,^ = ( V Uf)Jc -,r = (V)J‘-,T = (t)J6^ 'H* 

laib jl laib f * v £jb f £jb v 1 

{_>- ciwJ ct} =L_S 0^>- <iol^JL£- 4jjj>cJ ^!>l^Jl e-l*2S t_9 jlS" 151 \0 


(V)J 

WJ 


^(VWr-MJf^-^j- j«j 


A»U 1^**<»P Jj^Ovj J»4»*P *l*2$ taXO* ^*5 cf Ijl^ V^ 

:^yU U-a J5" JLjo-1 Jo-jli *, V = (^ U f ) J t *, 0 = (lo)J < * ,*\ = (f) J 

. ^ ^ , * * 

Ji2ji3 ) OJo- UU ^ 4) JoJl Vjt 

Isj13 ( jJ> JoJl Jo-1 tijlj JS^I ^ip J^JJoJl Jo-1 iliJU 


4lIjl^Lp ^j^ajJil^Jl Jo-1 ^Jo-1 4^)U)l J^JoJlj (3^-3^° 10 * ij^jJl Jo-I j JjLls^) ^Jj2j >V 

^llOv3l ^^20xJwJ 1 (^)1 3^J , ^'l J^^_^l 

.4,1^ +o^Ui} 1 o^j^^Jl 3*° iLoll 

.LUl o^jkjj-31 j-° ^5^i ililU 
.LL*31 o^j&j^Jl j-a jl ^i3l iUulj 



r 

LEHeES^ 

V 

• It-jlxlllj 0jljJ J-° 0jlj |%-5 ^jJjl^l {jA Jj^i 

_ > 


^y^sJc - CjLcJsLjJI CjULcxIaj 


ut 















^I c h I— c-dllatt 






AaLc. oljLO^I 


rA \ ij 11 ,~iln i i U*> 




:2LJOl! SUlu/Vl 

!ollaj^JI obb^ll ^ *A^y\ jZ >-1 ! JjVl Jlj-wJl 

:U^Lo 4 j> j4^0 U^lLjljJLaj <3 V 4(3 V' Lc^l JJLa Aia23 ^3 jIj^3 ^ 


^ A 




'• © 


y+z> 


i 


AP^ 2 -^-^ A33<^3l £ AiL33 y * 0©3 ^^ * IjkjlAJLa AP j^uJ 0jU^< Cl3^>o 1S^ V 
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